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(Set and Function) 

(TTC^ 2Tf«ff5RS ilH<Tf , srf<jfSR5 ftefflfefcs ^K.q|o^f I <4 vSfijjO 'STfsjjf^ 

'3fTC®TtWI <P<l| 5,0*11 : 

> 3 nf<fa c 5 #. ctt* 'Q ■*!% 5-f^ <i<ioxs l 

> ftfejj «n?jw i 

> (?$ sffaRn? *f5TRf^ra CTTf*^ sraw <moo ■'rrare i 

^ wpl OT* ^fal <P<1(.« *mx ■snwi oi%5j <t?crr ^TT^fJT 4><Kvs Jp TRTC^ I 

> c^toj? ’TvWn’.’t? *}% c 3 # fr e fare sjs ww <j»oo's *rraw « 'S^i^«ic c f^ ^rr^r c^ TT ^r 

wft i 

> C 3 # SffeRTf ^fefe* 3 T5T 3 Uf Rsn*rR on?^ i 

> c 3 ^ 3 rrwu fern « ^i?*r ^ jfra«tr ^fn <>rt^ i 

'r ^t°v*KR?I Oblt*W « C3® M?I ?5^vs I 

r *Ff\*R, ^nt^s ^-wr 'Q Rrf ^ 5 wr 3 trtc j u <rrr i *fjt ?rac& i 

r 1% <s lil'5 *FK*R ^Tf^ljt 4*<ic« ‘ t> fRW l 

y> oft 

<rt Iwi ^*TF53 ism CWRRT RSf£f^ OT> ^Tf ^ t CW, Mathematics *&ft 

a y c,e,h,i,m,s,t ^T<fe *RSR i ^Jfl> Mathematics *TW? ^<]>1^<1 c*n? ^ 

smift ^ ^ C 3 ^ I OT* c<P $SJ3|fo ^5 <l0o?1 f^f SRW ?>f% JR? iR 

<nti*l]<! { } "STR^I ^5JK^i <R <1 ^IKRWItM 1 ^n«TRI ^JRt<! ^srj ^sifl <jj<j$jg I ^SfsfH 

M - {a,c,e,hj,m,s,t} 

^<3 vj>«i<j>n3 ^vft^cf . 

W **r «£f WJia C*$ ' F' m\ : F - {0, 1, 2, 3, 4, 5, 6, 7, 8, 9} . 

(*0 f^'ST^TT? ctt> D ^l?rf ^r, wtsri f^r^ *1# 

D = {*ff^RT?, (RTSRR, ^[«W|?, 'Q 

ol«iMT D = {.v : x ^TT RR I } 

^RSf : 'O|foi<pl C^T^r : 

(^) RpT's^rra ot? 

(^) ^ e r c 3 ^ i 

(«t) ^lf^5 C 3 ^ I 

| (^) ^*ilc^c*i? *ra<PiEi c 3 ^ i 








»llPf4 ' 

(Tlt> ( Universal Set ) 'SilonMIs wti ft £53 ItocHl 4ft: 

P = {.r : X *Rm4 4RK 5x < 16} 

Q = {x : X ^R°v x 2 < 20} 

p _ | x ; y 4?$. -vGc < 2}, 4 C^r *RT^ 4£3 I 

{/ = {„* : x *hT^J 4 <5*frRs|Tra ct 5 } fto^T 4ft I 

vo i d est p i q ii&i r u 4<j ^‘ ? R7^ w u <4 ?*n <tt5 i 

Wfe (Tito ?14®T <7n$? | 

( Subset ) 

P = {1,2,3} , 2 = {1,2, 3, 4} W P = {1,2, 3, 4} 

c 3 # (tow i 4 <jo*t cw^n ■?rnj p sif ^ p ^twh, x & P=> x & R. 

P (7fl>fto R Tfttft Wt ^Pc/?. 

Q (TTOft sff^ $*fl*TR R (TTtBiJ ^TRR ^fk, xeQ=> x<=R 
^5?t°v Q C$ R (TKfa 4*TT ^5 OT*ff ^ 
p 'Q Q <rto p (tr^? ^'Q nr«f^i ftw^M i 

43 ITFT, (TI, «(P) = 3 ^?N «(P) = 4, (TPTRR S C>iC^ ^‘‘TRR l 

p C4 p ^ sr^a "^r w PcP. 

C*IC4lWl (TfS .4 <£R tSRT 

(0 c A 

(/) cp a A (Wf (Tfl? <J) c«J(. < Pk r <l (TTOft ^*nnt>) 

Tjftf A (TTS, *#sr <7$ B 4 1? JcP «*R n(i4) < n(P) 

Tift ^ (n?, ^%51 (TT5 P 4? Jc5 4*R n(A)<n(B). 

: <z ^,fc*!OTl> TO 4<T?, <2 sfw ^to5 TO I 

<$44 C 3 # {Complement Set) 

ftowr 4 <tt 44 u = {x : x 4TR5J4 ’jfas.^m } ^ P = {1,2,3} i C*f3 P r = \x : 5.v > 1 6} 

^n, ^ C4nm ^■'’THtR P<tr^ i ^ssts. P' = {4,5,6 } ^ ^ ^ ^4 <Tf5 i 

^5^, ^ - {1,2, 3, 4} OTO^ ^srj <rn> Q' - {5,6,7, }. 

xfo u Tfjf^ ^ ^ p cnt5^ CT? P' = {x -x e U x € PA- 

i 1 (Tr'STTI U = {.v : x ^^v^Tt, 0 < x < 1 0} , A - J.v :x ^ ^Ts 1 ^, 2.v > 7} 'S^v 

B = {jc : x ^®f ^' ? 5T, 3 jc<20} 4*TH (a) <Tf5 A « A' {b) (Tf5 B « B' ^ 

\®|I®l<p] 9 i l ^rb(.'® 2r4T*t 4?f I 





TO! If fllTf TO : i) A’cB, ii ) B'czA , w) /! <25 

UtlTl : £/ = {1,2,3,4,5,6,7,8,9,10} 

( a ) A = { x : 2a- > 7} = {4,5,6,7,8,9,10} 

••• A' = {1,2,3} 

(b) B = { a * : 3a < 20} = {1,2,3, 4,5, 6} 

S' = {7,8,9,10} 

A’ c 5 TO, fl' c /4 TO 41?. Act B TO! 

" 1 % < 7 il> (Power Set) 

C.<r»IWl 70 A 41 ITOf 70C1 A 41 *% (70 If lf\31fl (70 TO H 41?. 471* />(^) Wf 

GRTO <MI H I 

CW, /I ={1,2,3} ^7f, A 45**1% 70, 

P{A) = {O, {1} , {2}, {3} , {1,2} , {1,3}, {2,3} , {1,2,3} } . 

7J, P(A) 4? fclffiWeOTf £i7sjCl$ 70 A 4? ^170 I 

5^H : BeP{A) TOTO ^1 Sc/I, CTOTTTf mTOffl Rlfll 70 t/ Sflt 171, <£f ^TOTR 
ftwfbv© STOl 70 P(U) 4? TOfJ i 

ifc ctor tr0i ^irh n, m irc> If 7t0 n wn 0imR wft^, vsrtt t00i *i% 
7R0 2 " i°m «ji<pc<i i 

4{^t : 

> ! ci^if ms U = {1,2,3,4,5,6,7,8,9,10} 

70^7Tf ^ifro £fl4*t <M : 


{a) 

A = { A 

= A e 

(/. 

5a > 37} 

{b) 

B = { X: 

: A e 

L T . 

a + 5 < 12} 

(c) 

C = { A: 

: a e 

f/. 

6 < 2a <17} 

(d) 

Z) = {a 

: x e 

: t/. 

a 2 <37} 

7? 'Gif 

UTC5 t/ * 

= u 

: A 

e z‘, 1 < a < 20} 


fTOl 70«TO '©lt«H»f I'fcfot'S £Rn*f TO* : 

(a) A= {a : a, 2 41 } (b) B = {a : a, 5 41 «%£!> } 

(c) C = {a : a, 1041®fTO*5} 

(27pS TOfUl ^rfTOW %51 CTO1STO TO 11 fiNfl TO 
C a A, B cz A, C a B 

I « i ifl A = {a,6,c,<i,e} ^1, uti P(A) fi*fiTOJ i 
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( Venn Diagram ) 

to p = {1,2,3} 4HK Q = {1,2,3, 4} (7 ft5a TOG ^TTT P ciQ. 



C^HTTf CTCtJ<1 ^Wd5<l "SR;*# ftC'V't « 5 3&'a CT 'StjIh('®<p f&3J <Ml ^1$ 

C^fM I 

■3 ; n<t? e f ; 5 ^tat >iiR<t> <rn> c^nwt 331 i ?t Q^'sti^ra c^a c<wic^s <mi^ ^n 

i to^ c^tto fto-i 4 to? 5 (7T& U = {x-x ’j'ftort, 0 < x < 1 0 } , 

<rr5 A - {x : 2x > 7} 4' = {x : 2x < 7} c^^rn^n toti i 



*|fa<K>s f&21 ^ li]? ^5j*f £|1% G>iU>3 f%^RT5 I 

n (A) \ ^fr^WS^T^prpr^f (7T, A <7^ l 
^ C7 <7f5 ^° s 4 CWRpn ct 5 tore to 7i(^4) + n(A ' ) = «(O r ) 

$H t53 c t * I OT'OTt ’TO U ~{x:2<x<30,xeZ + } 4<T°v P = {x : x TOTT 30 *iRf } 

(a) P <7to ^1WW!7n ^jRf<P! ^qil^ot'o (7P*T 
(, b ) P* <7Tt5? tot Tit'S 
(c) n(P') to ^ 

^*tFT : 4TO, C/= {2, 3, ..., 29, 30} (a) P = {2, 3, 5, 6, 10, 15, 30} 

(b) P' = {x:x, 30 

(c) #|(P') = »(£/)-»(/>) 

= 29-7 
.-. n(P') = 22 

$$SR|fBf toffit to to*P (7T5 « Tj^fl> ^'=1(7# ^I^miFCSI 
£ = {e,«,g,/,z,5,/i} 

^ H = {h,i,sJ,o,r,y} 

(a) C'iHfto TTfto reft U, E H 0$ fofr'o ^ 







^ EuH = {x : X £ £ x € H) «£RT 
^' ! TRR^«Tf ^Slf^T ‘ c Pshf'i>C'£> SRipf | 

5 TOfat 3 T • (<3) 

(b) C®*# U *r$, {x : X € E *mr X e H } 

= {e,«,g,/,/,.s,/i,/,0,r,>'} 

: O'l'Gfu {x : x e £■ W^RTt = 

E 4^1 H <? R$?I $*fl*fR *rf^$ C 3 # RRR 5 * *KJUN C 3 # W3TT EuH ^sjj^ 

SR5p*f <m| ^*1 

E kjH = {x : x e E*m\x e //} 



‘SlI^H O I ^Tffw (TH? VQ CtT'Gin ^«Ti 

t/ = {2,3,4,5,67,8,9} 

/l = {x : X C^RS ^tfJT } 

B — {x : X f^Ksrl'J? } 

(a) A,B' sAuB c?rt5?r "$#Rnw ^ : 

( b ) Co^fbwj AuB 1 

(c) C 3 # AuB«C^(AuB') vs rf^ l *Rfea sRn*f 3R I 

(a) A = {2,3, 5,7}, 5 = {3, 5,7,9} 43?. A u B ={2,3, 5, 7, 9} 


( b ) lK3J 

Au5 OT^rtwr^n 



(c) A u 5 = {x : x e ^ xe B) = {2,3, 5, 7,9} 
(A u 5)' = {4,6,8} 

0*10^ C^f 

^®wS«r R«fsn=TR W^3©£eTt 31^3 C3fg 4^° 

E = {e,n,gj,i,s,h\ 43? //= v} ^Wlftr® 3 # 1 


5 ®^* 1 ^ {x ; xe£ 43? x <e H\ -\i,s,h,). 3t E 43? H (?rc53 33*3 313(33 ^3RT3 

l 4*5lc« E 'Q H C 7 !?^ C5>3 C 3 # 33T 33 43? Ec\H t*TC3 sW*f 3>3T 33 1 ^fSff 1 ?, 

En H= {x : x e E 43? xeH} 







EnH’={.x:: xe E x e //'} = {e,n,gj}. 

E'r\ H = {x : x e E' xe H} = v}. 

E'nH’ = {x:xe E' xe H'\ 

= {a, b, c\ d,f, ./, k, nu p, q * «, v, vv, .v,zj . 

Coi#73 ^<>[£33 (PffoftSTt ^Tf : 

l 


ft>3J 

|ifT^ 8 = OT'QUT U = {1.23,4,5,6,7,8,9} . 3 = {2, 4, 6,8}, 5 = {4,8} 43?. C - {13.5.6} 

C«3ffr3 <353 (a) A n B 43° s A n 

(6) SnC 5' n C' 

*NT3H : (a) C3tfo* B c A 
A n fl - B = {4,8} 

^4 n 5' = ,4 = {2,6} 

(Z>) finC={i 

fi'nC'=fi = {2.7,9} 

C3S3 5 BnC = {! ’5I'®43 OTT> fi S C 33 (7r5 I 

B 'Q CPi5f%^oBnC=0 

^1^*1 <M V = {p,qj\sJ,u,v,\\'}, A ~{p,q,r,s], B = {r,s,t }' 3 C = {s,f,M,v,it’} 

(a) A r\ B, B nC 43° Cn,4^ ^<3!*iRSTM 'i>lf«13>t <F3 43?. ns^pDW] Oi^'S 

(/?) ,infinC ^3 «rf%3>! ^Pst.^ 333*1 3>3 = 

33I3H : (fl)/4n5 = M 
BnC = {sj] 

C n A - {.v} 

( b ) ,lnfinC = {r, s} nC = {r, 5} n {s,t,u,v,w\ 

= {s) 

iSwi^c f ^ , pisrat ^ L 7 ?rrf33s c^^Unfi = 0%^ c^ta pfltewt 
3 > 3 : 

(a)AnB (b) A'nB 

( c) AnB ' (d) A'nB' 













CPt^'G c*t, n(AnB) + n(A f nB) + n(Ar\B') + n(A' nB') = n(U) 


V 

(a) A n B 




v 

(d) A' n B' 



RTf^Ns cRS U 4? >in>u c^T’ssfn^rf ^oi c? i 

n(A nB) + n{A' n B) + n(A r\B’) + n(A'n B') = n(U) 

(7t5 u m c^<pic^i ^wciC'd c^2i c?i*n rbi 
! n{AnB) + n(A'nB) + n{ An B') + n(A' nB') = n(U) 

** I C.«-l[bW HT? CRSfi'S 

(a) Ar\(BuC) {b)A\j(BnC) 



U 


WfR : 



(A) 


m" 


* V | U = ]2,3,4,5, 6,7,8,9,10) , A = \x : x CBTI^KJIJT} 

W B=\x:7< 3x < 25! 

(a) A,B,Ar\B , A u B AnB'&Z v5tf*R>T crs* i 

A 

^7 r 










{b) x 43 C33 3>3 C33, x e A 43® s x £ B 

( c ) X 43 ^3‘fPTR'SM C33 3>3 C33 X g A 43^, x £ 5 
^rt*rR : 43TC3, U = { 2,3,4,5,6,7,8,9,10 , l 

(a) A = {2,4,6,8,10} 

B = {3, 4, 5, 6, 7, 8) 

AvjB = { 2 , 3 , 4 , 5 , 6 , 7 , 8 . 10 } 

A n B = {4,6,8} 

An B' = {2,10} 

(b) xeA 43 kx£B 
<=> x e A 43® xeB' 
o x 6 AnB' 
x = 2, 10 

(c) x€ A 43® x£B 
oxe/ 431 x e 5' 
o x e A' nB'= {9} 
x =9 

fc I C^#S5 3lf33 C35 u 43 affafr $*R?TC$3 ^*0313 ^ C33K3I t 43R3 C3, 



(a) C 3 ^ 3 I n(B) = n(C), x 43 3T* 13^3 3*3 i 

(b) C'T'GUT n{Bn C) = n(A U B') 43S. 43f3 C3C3 y 43 3T3 f3*f3 3*3 
(a) n(U) 3*s>? 

33t3t 3= (a) n{B) = n(C) 

x + 3 + > ! = v + 8 
x = 5 

(/?) n{BnC)=n(AuB') 
y = 6 

(c) n((/) = 6 + x + 3 + >’ + 8 

-6+5+3+6+8 
= 28 






Scfj'S'Sl 




i i OT'QUT V - {1,2, 3,4, 5, 6,7,8, 9} ^ A = {x : x , 3 4? sfMis} . flr’Ws w, 

(a) AvA' = U (b) AnA' = ® 


* 1 ^ ^ = {3,4,5,6,7,8,9J, A = {.v : .v (falfaRs TTWt} B = {x : x QSfT® *r?*fJT} i 

C»"if&wni C 3 # ,4 ^ 4n5 ^ $*n 5 TH'©l*n3 v a | fo<M Ml ^ i 

C'M'S (JS, (a) A'nB’ = {9} (b) 

« I C^fbwq A 'Q B (TR^? $*n®fW«OTT (Tf^rrcsTT ^Tf I 

CtrsHTwrc^, H(4) = /?( 4 'n 5 );«^ 

(a) x ^ ’SfR fa®f?i i 
(. b ) n(A) « n{B) ^UTOfacfa^lfi 
8 i U = { p, q, r, s, t, w, v, u’} , 4 = { p, <y, r. 5 } 
fi = {r..v,/l <44° C = {,v,M/,v,w} 

(«) /?(4^fi) =W§? 
f b) (4ufi)' ^ 4u5uC 

<? 1 c^ftw *n? (Shade) TO C®t^« : {«) (AnB)nC' (b) (A n 5 ') u C 

C?li5 'Slf^RTfa 

$w>r s 3w c¥r ^s. far^r gt 5 wrwrtRi i q sfHfa sppfM 

^c=Tf : 

^Wl 9 ! 'Q c^r : 

■sffewi i 1 fafasra fairs? ( ( Commutative law) ) 

TO ^fa, A - {1,2,4} B = {2,3,5} 15 ^ C 3 ^ 1 «TTOf 

4 UZ? = {1,2,4} u {2,3,5) ’ ^ 

= t 1 * 2 4,3,5 } 4 u # = {x : x e A *mr x e 5} 

Bu A = {2,3,5} u {1,2,4} 

= {2,3,5,1,4} 

CTO 1 > /1uS «gu/l 4 <4^ ^*1WR'SC«Tt IwsrR 1 

Au B - Bkj A 

4<f^TO TOR A = {a,b, c) ^°s B = {/?, c, c/} facil (RTOI iflU Akj B - Bkj A 
^WP© CTOTOt CHS A ^°y B i£fi! (R’TOl ^TfU 

f A w B = Bu A | 

*TtPrM fafasjU fafa 1 
/. CTtBU RRN CTtS? fat™ fafa CTO TOf l 

^Fsft-y , ^®VD«1 #P5-ii>SJ-v, 0 SJ 








bo 


C^P? stf^RTR f^ra 


AnB = B n A 


^ i > 1 ^ 1 ^ ( Associative law) 

j\ i%5# C^Rff? ®RJ <Flt Wt I A, B « C 1^lf& 




fta-fl (i) 

guC 3JFTf ’tR ^V*$f 


fra-a (ii) 
^u(5uC)^?Tf 




*m-b (i) tw -b (ii) 

A v B (/lu5)uC ^Tt 

OshIm a(/7) 6(i7) (RR5 <#¥R CT, ^u(5uC) = (^ug)uC 

4 PUwfl ?^ ^ = {a,/>,c,rf}, 5 = {6,c,/} C = {c,rf,g} CR> Po (RRH? C5tf 
5uC = {£>,c,/} u{c\d,g} 

= {6,c*,^,/,g}. 

^u(5uC) = {a,/),c,rf}u{ft,c,/,^,g} 

= {a,6,c,rf,/,g} (0 


/lug = {flAc^W{^c,/} 

= {a,6,c,t/,/} 

4??. (^ug)uC = {a,/),c,^,/} u { c, c/, g- } 


= {a,b,c,d, f,g) (H) 

( i ) 'Q (ii) ^ttsrt ’ fit, akj(BvC) = (AuB)\jC 

3Tt*jR c T«, RWHR! CTt> A, B 'Q C 

1 Av(BvC) = (Akj B)kj(T | 

.-. wtiHi ^ffen r^wtsr fare ctw w \ i 
c^pf sjfen rsjrtsr Ir?r csjir 
An(B r\C) = (An B)nC 











'O I Au A =A 

Ay A : <H? WV *ri? A = {2,3,5} 

/u ^ = {2,3,5} u {2,3,5} 

= {2,3,5} 

^ = A 

A = {jc, y, z\ te m c*r, Au A- A 
: C<i I C«i I A <4?f iSRJ 

| AuA^A~\ 

ifi^'®lc<i ftcst ^s? : A C\ A — A 
4J{'4®*I 8 i Aa B Au B = B. 

A = {1,2,3} W B = (jc|jc eiV,l<x<5)#^i 
^ = {1,2,3} 4^ B = {1,2, 3, 4, 5} 

AczB. 

AuB = {1,2,3} u {1,2, 3,4,5} 

= {12,3,4,5} 

= B. 

^ Ad B Au B = B W B d A AuB = A. 

%5t ; Ad B Ac\B - A 4??. B d A WR' AnB-B 

^' 8 ®t <2-1 A d (A u B) : "STH A B i fpaj ^ R t /?, tHeT^sf 

A (7ft^?I i '5JHT3, R 2 R^ iHeTR 5 ! B *5? ^ 

TF&ttK, i? p R 2 w R 3 4«wt A u B <51* i 
t^¥ R { R 2 ^arosffr R l , i? 2 w R } 4*rm<i 
^tUc(iufi). 

Pi'^l'W : W^IWl OTT> A 'G B 'SRf 

|>4c:(^u^)| ^ |^c(^ug)| 

: 4¥§'»k<i fa®r ^ : CTWtwi OT& ,4 ^ £ 4<i ^rt (A n B) d A w (AnB)dB 

'b l /( uU = t/ W ^ <X> = A « wrft, /4cl/^(Dc (4) ^ tflfrynft, 

AuU -U W ,4<^0 = v4 

"TO : 

VI /Iu5 w 

A = {x|x ‘f&zW, -2<x<\} ^ B = {x|x CTtf*re *WTT, 24 < jc < 28} 





\S*>v©<3 




* I AuU w (R*rKR U = { jc|jc T^^BT, - 2 < * < 3} W 
^ = {x\x E Z, -1 < X < 1} 

VS i v4 - {2,3,5}, 5 = {<2,Z>,c}, C = {2,3,5,7} W 

D = {a,b,c,d} MuB)c(CuD) 

8 i ,4 = {«,/>, c} «fRR. 5 = [b,c,d\ vfl? ^RT Ar\B = B C\ A. 

d \ m A = {1,3,5, 7} , 5 = {3,7,8} W C - {7,8,9} **R <R, 

(AnB)r^C = (BnC)nA. 


<rcR ftrrsf ( Distributive Law ) 

,4, £, C C*RR*KRT CR& ^T, OT*J1>8 CT, 

-^) ^u(5nC) = (.4 u 5) n (.4 u C) 

/ln(BuC) = Mn5)u(^nC) 

2RH : ■SHR ^f%, ie/lu(5n C) 
vsl^cn ig '^RRf x e B c\C 

=> x e A wsRf (jc e B jc € C) 

=> (jr e 4^«Rf jc e 5) vflRS. („v e /l ^Rt jc e C) 


==> X € A 'U B v£R^ X ^ A'U C 
=$ x e(Au B)n(AvC) 

:. Au(B nC)<^(A^j B)n(AuC) (i) 

WRR^R<(#, YG(/Iufi)n(/}UC) 

's|R(. a i, jc e A kj B v£R° x e AkjC 

=> (x e A «RRf x e B) (jc e A «RRf x e C) 

=> ,x € A ''SRRf (x e B vflRv jc 6 C) 

=> JC E A WRt JC E B O C 
=> jc e Au(B n C) 

(A<J B)n(A^jC) <= (A^j(BnC) (ii) 

t$53\k (?) « (ii) ^fTvQTn TTt^r ,lu(5nC) = Mu5)n(j(uC) 

(S|) {RjSt ^R I 

: 

(/) <i'U^ f^f*R ^fSTTR ^R I (R’SIftR — 

A = {1,2,3,6} , B = {2,3,4,5} *hk C = {3,5, 6,7} 

(//) SRWfH (,«•-! ft? c^*n ’ 5 TT S; fnR ffPCt'S 

fil l 's : (TfftS? R?JRH <3 C^pf 5j%Rt ^H><1 fifCSR 5 ^ v5F' 5 R1t> 3 Cafao© f?R5J OTR ffiFf I 











* I ^ar (De Morgan 's laws) ■ 

<?$ U 4ft cwrwi A « B 4<r (^s) ( A u B)’ = A! n B' 

(*) (AnBY^A'uB' 

0?) : *n*r ^fs, x e(Au B)' 

'Si^, x g A u B 

=> x £ A ‘S^v ,cg5 
=>.YG A' ^ .Y G B' .. 

=> xe A' nB' 

•'■ (A u B)‘ a A’ n £' 

"STW .Y e /4'r> 5' 

.y e ,4 \5f9j^f .Y e 

' => x <£ A ^SR! .y <2 B => .Y g 4u5 
=>-V£(/(u 5 )' 

■'. /n5'c yj B)' 

( A yj B)' - A' n B’ £rs#^s i 
(*0 'Sf^’TolW Peer : 

s ^' a3 l & l ’Trf ^ 5 C 3 # U o<jf.<p|r,-(f a 'Q B iSRj A \ B - A n B' 

fifSft'f : itC^ <pRl. x G A\B 

.Y G A <3^. X £ B 

=> xe A <£ra* , y e B' 

.'. x g An B' 

:. A \ B <= 4n 5' 

WRRJ ^c*n <P^, v e 4n5 f 
-v e /4 ^° V JY e 5' 
xe A arc?, y g 

.'. .Y G ,4\/? 

.-. .4 nS'c4 \ 5 

4\5 = 4n5' 

sff^^T io | < f 'V(.<Ptc*Ht c 3 # A, B, C <4? 'SRf 
(^) Ax(B nC) = (Ax B)r\{AxC) 

(*) A x (5uC) = (Ax B)u(A xC) 

: (^) ^SJSs^lW 
Ax(BnC) 

= {( x, >’) : x e A,y g B n C) 





= {(x,y) : * e A,y € B 4 <I° v g C} 

= {(x, y) : (jc, y) e A x B 4?°s (jc, y) e ,4 x C} = {(*, y) : (x, y)€(ixS)n(^x C) 
/fx(5nC)c(^x5)n( J 4x C) 

WT3H (A x B) n (A x C) 

- {(x, y):(x,y)e AxB (x, y) g A x C} 

= {x, y) : x g A, y g B 4AI x g A, y g C} 

= {(x, y) : x g A, y g B n C} 

= {(x, y) : (x, y) e A x B n C} 

(AxB)n(AxC)cAx(BnC) 

A x (B n C) = (A x B) n (A x C) 

( , *t) i 

^ | CT& SjfBRlT 2|f®®t : 

(^) A <?n> ^Pf Ad A 

(%) O WWW A 

(ft) A « B PiWtPff pn> ^pi A = B ^ 'S ^ Ad B W B c A ^ i 
A = <& 

(®) Ad B B dC AdC 

(■&) A « B PIW I CT I ^PT, Ar\B d A W A n B c B 
(t) A 'Q B Pt PPtPn Ad Ad) B Bd Ad) B 

fifStK : 0*1) : '5TC=T ^ O « ^ ^RjEf^TO <*I*R x OT XGO I 1%5 O £ ,4 

PTO> ^STR^Tt C^TPTt l 

.*. O <£ A 
<i>e A 

(tj) C'r'GTTf A c O WRT? ^TTST^t Wlf^, Oc^ ^5^t” ,4 = 0 [sjl'o'&l *t PTPPl 
(t|) ^rSPfiPfa A PltB? Ad B OT$ i ^Is ^liw 

Ad Ad B i <i^C.\b Sc4u5 
g%?T : *t, $ 'S 5 2ff^5st«PTf %®? ^ I 

•• :y r^ ptf> »iif<f<j> c*n> u ^ ^tpn> fawni 

ii c??n«W: 4n(5nC) = (4n5)n(4nC) 

^ | CASK'S CU, A d B ^JA A& 4A% C^\ ^ C«J(.<PlWl *1'» *flt5 : 

0*) Ar\B- A 
0<) AdB = B 
(A) B’d A 
0*0 AnB' = O 

Q) B d A' = U 






iff 


« i CRRt'S ot, 

(*) A BczAvjB 

(«) ^V = #Vf 

(R) ( 5 \A = 5 

(*) ^n5-<D^l, Ad B' ; AnB'= A W A u B f - B' 

8 I CRRT >0 CT, 

(<*0 (AnB)' - A'uB' 

(R) (Au BuC)' = A'nB'nC 
A) 5 n C)' = 4' u 5' u C' 

c*n> 

fsR ( O/i^ One Correspondence) 

A = { a,b,c\ foisti >sr?. B - {30,40,50} & f^TSR cr? i 

^ff^g RW a ifl? RRR 30, b <4? rrr 40 C < 5 ? rrr 50 i 
rrt ^rm ct, a rrr b Irr i 

: a crcSs £f%f& m$ b v3 <^r ^ B 

^Rhtci* RTCR A CRUjR ' Q c^rr 4<J# ^RTRTCTR fsR R>Rf A « B ^ 

*fW ftR RRT ^ i A « B fros RfJf|3«Fo A<h> B %R sm*\ Wf ^ 

^ ^ CR^J C<tnwr RRRI x 43 R^ B CRt^R CT RRRf y 43 IRR 3RJT va| x <-> y fRW R^RT 
3 > 3 I ^3 I 

<?$ {Equivalent sets) 

^ = {A 2, 3} 43?, 5 = {tf,£,c} CRt> I 13E53 fi>£3 ,4 « £ CR>3£33 Rt 3 ] 43=fi> 43>_v£)R5 fsjR 

"31R3 3^ CRRTCRf ^CRl : 


A B 



: C3£3>twt CR> A 'Q B 43 3t3j 3f3 43 5 f& (i)^.^ fsjR a B R'fcn <Rri 3 f 3 , \®C 3 A q B(^ 
r^$r ctS 3Rt ^ 1 A'qBcs rr^r cmm a~B* r#^ crri s>3 i 4-5 sr®Ns ^r, 4tR3 
WW»lMt ^W>fDc<r> ^tR3f&3 RTESJ RRaR 3RI ^3 | 






t >o i <?r*rr*3 <?r, /i = {1,2,3, ■«} w s = {1,3,5, in - 1} « 

>rsfl^ : A ® B <tt5 'sr:^ <£&-<£& 15m fep tef c^^rrcTri ^rr : 

A : |~ l, 2, 3 ,n | 

tt t i 

g: |T~3, 5, .2^]~1 

A 'Q B OT> i 

: $«fl3Rr fes fete A <-> 5 : £ <-> 2k - 1 , A' e A' 5EIT *rra i 

ign t^cf ^ | ctKf*3 c?i ? Tf^ife ^R*fTt<J N C^rFS ^fv^tira CT 5 a = {2, 4, 6,. 2n \ 

Tpifipj i 

5fsn*n^ : N = [1,2,3 \n ) n a <s* *nw 4^fis fe tea te 

■ 


K-\ 1, 2, 3 

,n 


j 1 t 

$ 

A : | 2, 4, 6, 

, 2n 


spoors, N <* A ^Wvpi (?fi> r 

*rs?I : ftfar® fete N <r^> A : n<^> 2 «, weA/fiH ^ TOJ i 

g%^T : WI OT® <1> 4? tera ^rsnpr ^ ^ 1 d> ~ O 

sjfeat i | £RFs7^ Pfl* ^ <5? fes^ ^ l 
Sfsrf't : 4 ~ O A- A *rat ^ i 
^ 4*0 


/ A 



“1 
j U / 


17 a \ 



^ I 


A A 

A CTlfl^ 2fC>5T^ .v ^ MCsr^ fel <RH fe A <-> A \ .v <-> .v, .v e 4 

^tf*T5 "531 i 

A ~ A . 






srfwt 3 : Trfvf A 'Q B to^i TO 33 43 ? B'QC TO 33 , tbw A'QC to^«i TO 37 ^ i 

£W«f : C37^® A~ B, 3 JTOT? A 43 2 | 7 F®T 35 W3T x 43 373* B 43 43# TO3T WIT y 43 f^T 
' TO I "^im I WT3T3 C37^5 B ~ C , ^®3T? B 43 4?7 3331 y 43 3 C$7 C 43 43# oiTOT to 31 z 4 ^ 
f33 3>3T 3T3 | 433 A 43 333T X 43 3727 C 43 v£J TO3T 2 43 fsi3 Wf 3C3, y4 'S C C373>3 37:37 
43# 4TO43 5 ^ffrns 33 i a ~ C 33 i 



'Q ^5 C 5 # ( Finite and Infinite sets) 

A ='{1 5, 16, 1 7,1 8, 1 9, 20, 2 1, 22} C3i#3 333Ttft3T WT 3TO CTO TO C3, A C3 7$3 WIT 3?37t 
8 i 4^ nTO 3^ ,4 <TO&3 to B = {1, 2, 3,4, 5, 6, 7, 8} <TO53 43# 435-435 fro ^TTO 3TO wig 
TOl 33 [ CTO*!, 

A = {15, 16, 17, 18, 19, 20, 21, 22} 

n ! t t n t 

B = { 1, 2, 3, 4, 5, 6, 7, 8} 

43i‘ ! 1 3°Rt 3TO C3 33>3 C3#3 333T 3?^ 13373*1 TO ^JT?T, 47?73C3> TO TO 337 33 I #733 TOCTO TO 
(TO 337 3$ | 

3?'5sT : (3») (TO <J> 31^ (TO 3337 ’Tv 1 ?!!! 0. 

(3) TO C3TOI TO A 43? J = {1, 2, 3,...., w} 33®3 33, TOT73 meN , WT /l 43# 
3T3 (TO 43?, A 43 3337 3?3Tf m \ 

(3) A CTO3T 3T3 (TO 3C3, A 43 3337 3?3TT735 n(A) TOT ^j#® TOT 33 l 
(3) CTO/TT (TO A 3FS TO 3f 3C3, 4C3> (TO 3*3 33 I 

5$3J i I J, - {1} , J 2 - {1, 2}, J 3 = {1, 2, 3j ^®TO 2TC®773^ 43 TO $3TO 43? 

/?(./, ) = 1, n(J 2 ) = 2, /?(/,) = 3 ^®TO l 

3T3lfTO 371^, J m ~ J m (4^ 'oi*}U»C'-?<l 2jl««3l i g^3T) 43? n(J HI ) = m I 

5^37 3 I ^7J3I4 3M (TO&TO TO31 3?3TT fTOf§ TOT 3T3 I '^®3T? n( A ) f%3n«T 3C3 A 31^ CTO 1 

5^3T 'SI A 'Q B 'TO®®! (TO 43? 4(,n<l 4<pfD CTO 3T® 3713 ^133 (TOIL'S 3F3 3713 43? 
n(A) = n(B) 3W 1 


"®tb"®3 TO^s-«»3-io3 





gj fcn& j ^ | A ^03 (70 ^ B,A <43 0*3170 ^5, B ^ITS <70 43?. n{B) < n(A ) 

TO I 

sfism 8 | A ^F*3 (70 TO 30 <3 CW 30 A 43? A 43 43*0 2Tf® 0*K70 WpT 33 I 
$j03j <? I N 43*0 '*M'«5 <70 (03133^ ii 5^31) I 

^ <70 A 43 0*rt3t3 3?3Tl n{A) 3t3t 3*31 43? n{A) 3im 3*31 

TOW I 

TO 3*0, n(A) = P> 0, w(Z?) = q > 0, C33H7* ,4 n B = <t> 


A B 



1 2 3 7? p+l P+2P+3 /?+ q 


15-TO3 0o 43*-43* W\ cto> cpf^n 313 C3, Avj B ~ J ^ + ^ 
sfssffe,, «(/4 u £) = p + q~ n(A ) + n(B) 4 CTO* 33t ^rfTT C3, 

stf^sit i i 30 *KTO3 0c^f (70 33, to /7(^ u 5) = w(/l) + n(B ) 

gifexa ro * to <r*n 313 C 3 , t ?(/4 u 5 u C) = «(/*) + 7 ?(S) + /?(C) 

«(4uBuCu/))- >i(/l) + n(fi) + n(C) + n{D) t^30, 

CTTO A, B,C,D <7 <70 i 

erffcwf ^ I CTOIC^I *03 (70 A « fi 43 *5r3l ii(i4 u Z?) = n(A) + n(B)-n{Ar\B) 

sfsflcf : A \ B, A n B 43° B\A (70 f030 (70 [C5303 gt3l] 43? 

A = {A\ 5)u(/4 r\B) 

B = (B\A)kj(AnB) 

A kj B = {A \ B)u(Ar^B)^(B\A) 

:. n{A) = n(A \ B) + n(A n B) (/) 

n{B) = n(B \ A) + n(A n B) (//) 

n(A u B) = n{A \ B) + n{A n B ) + n{B \ A) (Hi) 









^T°v, (i)R* cm «Tlt, n(A \ B ) = n(A) - n(A n B ) 

(n)^ CTO* ’fit, n(B \ A) = n(B) - n(A n 5) 

n(A \ B ) W «(5 \ (hi) Rt 4 <lfTO *1$, 

«(^4 u Z?) - «(^4) - n£) + «(Z?) - w(,4 nB) + n(A n 5) 

.'. n{A u 5) = n(A) + n(B) - n(A n B) 

<Pfa : 

i I Pitot'S* 2TCW CTOS A « B fs& ^3 : 

(^) ,4 = {a, 6} B- {1,2} . 

0*0 ^ = {«,6,c} B = {a,b,c} 

3. i sfc^} ?f®fe ^ -43 s Pi E i<7 j <ic e t? 'SRJ F — {(x,>’) : x e A, y e 5} 43t x <-» v c^fD 

3R I 

« i A = {a,b,c,d} 43^ 5 = {1, 2, 3, 4} i AxB 43 43# 3s*n?n> F 3431 3R i 3R 

'4'S'*'® 3 i'WC'S?!'S > ©M3 3$R TO3 f^ftn TO3 fSR 3Rf TOT, ^ <3 5 <5? 43# 43>-435 
f*R ^ff*P5 C33HR <2 <-> 3 I 

8i OT^tl'Q CT, A = {1,2,3, , «} 43?. B ~ {1,2,2 2 2*~ 1 } 

£ i C t f'*ft'Q C3, S = (3" : n = 0 ^T33T n e N} c#fD TV 43 Rsrjpf i 

b I §313? 2f£f 3f4$ S <7T#3 43# «T^5 ^3t# 3*fat 3*3 3t S 43 33^pf | 

«l | (RSTf'Q C3, 33^ f^srtw 3^Uf3 C# A = {1, 3, 5, 7, } c# i 

’•tfeiTrs 

■sn>nft^ fte'rf'tos 4 ’RSFt'S RAIS'S oiwImI <R!t wits i ifl*rn?r sg *if%! c*nS? $Hlw=t west 
: 

1 3# A = {1, 2, 3} 43?. 5 = {2, 3, 4} ^3, to C33t>s C3, P(/4) n P(P) = P(y4 n 5) 

WlH : 43HR, ^ = {1, 2, 3} 43° v 5 = {2, 3, 4} 

^°s P(^) = (0), {1} , {2} , {3} , {1,2} , {1,3} , {2,3} , {1,2,3} } 

WP(B)= {0,{2}, {3}, {4}, {2,3}, {2,4}, {3,4}, {2,3,4}} 

•*. P(A)nP(B)={(D,{2}, {3}, {2,3}} 

433, ,4 n P = {1,2,3} n {2, 3,4} 

= {2,3} 

■■■ P(AnB)={0,{2}, {3}, {2,3}} 

^Rt°v P(A)r^P(B) = P(AnB). 




5^^ si sfPfts 




y» nft a = {a,^} w b = {/>, c> ?$, ^ c*?*n* ct, P(^) u p(B) <z P(^ u5) 

?RT«*R : 4*TCR, P(A) = {0. {a}, {b}, {a, b}} 

P(B) = {cj>,{b}, {c}, {b, c}} 

-’• P(A)uP(B) = {O, {a}, {b}, {c}, {a,b}, {b,c}} 

Akj B = {a, b, c} 

:. P(AojB) = {0,{a}, {b}, {c} } {a, b}, {a, c>, {b, c} {a,b, c}} 

P{A) \j P(B) c P(A u B). 

^ : 

> i ^ A = {1, 2, 3 }, B = {1, 2}, C = {2, 3} w D = {1, 3} ^5, WJ PTtTs (R, 

P(A) = {A, B, C, D, {1}, {2}, {3K O} 

* i ^ A = {1,2} ^5 = {2,5}^?r, w wort's ot, 

P(A)= {A,B,{1}, {2},{3},0}. 

(0 P(A)nP(B) = P(Ar\B) 

(//) P(A)<jP(B)*P{A^B). 

Wilt *TOt*rfc=T C5# : 

^rsryTTT rstt^ttcr o«4fi>aj <RTt ^ i <s*ITFT OT, cPWf 

s| <K«<r>1l> S'al^c 0 ^ ^TfMTCSf C^r^TTCR 5,0*1! I 

\g Prt^ c t i8 I 50 ^R C*THRR 35 ^R 25 »5R ^SRff®F 'Q Ws "THR W 2Rs7(R^ 

vj^fS *\m 'Sf'STS t£|^5fT> ^efts *1|0?I I Rf\*TT <f®TT5 + s >gR ? 0+<*1 *114 Rfv^Tt *1*1 OS *fTC? 

W§ "SR ? 

TRttfR : XR ^sf%, *R5®T CSTHRR CR& 5 4<R WR ^*fT RRT Ws ^ ^ 

Rfs*Tf <1 CIO's ‘ 5> fRR si 013 (PT^ B I 

sf^f fifijiftgTO, n(S) = 50, «(£) = 35, n(£nfl) = 25 4RS, 

S = £u£ 

RR ^sf?, n(B) = x 

sr^T, «(5) = «(£uS)-fl(£) + /!(5)-^n5) c«n^ *rft, 

50 = 35 + x-25 
Rt, * = 50-35 + 25 = 40 
«(P) = 40 

.’. RI°«Tt *1*1 0'S RTC3 40 ^R I 

4RR, RtRt 0+*i*l Rt°*ft <*ics ^TTC^, 'sIW ^oc^ (B\E) I 








n(B\E) = y; Er\B ^ B\E %-^t ^ B - (EnB)v(B\E) (OiRfe? 5 

5^1] 

, «(#) = «(£■ n5) + «(5 \ £) 

.'. 40 = 25 + y 
^T, >>-40-25 = 15 
n(B\E) = 15 

.-. c^fpt gTs*rt TO 15 ^R i ws 4 <r, ^Tt®rf <i*rre to 40^r ^ ?rt??n <r^ 

TO 15 ^R i 

i ^c*ti*r « f^ro ^TOK*rRf '5’5R G « H ^ 

x i) 

(a) (/) « tf^PT fel fTOT *fStt*tRI 3|SR ^TO<I I 

(it) ^^131 ’PSTF'fRt 31'SfrT H2iTO 3R*|JT 

CwfbM ?tTU Or^'S | 

(b) C^RTfl ^!c^<i 32 SR TOra TOT fiftTO 5 ^ ^ t%^PT M5, i 

22 SR ^PfPT 3R?, 1 5 SR $R>$J(>I I W*5R ^f3J 'Q f<!*0 C^fb Ug 

, Ctf^T'G I 

^1*1K : (a) (0 xeH xgG 
i.e. x g H r\G 
(ii) xeH 4^* xeG 
i.e.xeH\G 

( b ) *rft, t%3Pr faro '=TO5^ 3 tsr (Pf5 h 

^IH *ftocs> (Ri? G 

•* H c\G « tfc^Pr fro ^sr ^mcw<! ctt> 

*#, n(HnG) = x 

CTO*? 31?5 R*(C?1 ^5fW £1^51^5 Ofv!^, H kjG = u 
n (HuG)= n (U) 
i.e. (22 - x) + x + ( 1 5 - x) = 32 
=> 37 - x = 32 
.*. x = 5 

w 5 ‘SR TJ035 H%3pf 'Q IRPfPT f%TO i 

i'b I GJjfcfa 35^ <Jlt*!«?|s £fir$7PT> C^, %5tg 'G Hlcw C*K4lW! 3|4fDci ^<i5j^«t 
TO I ''Slws 15SR C^, 4 SR %St? 'Q 7SR %5ltff to | 






'Stfc'fid ’ifa® 




TORf 20^R 0^5 *f^5f TO St, xTOR S1TO « StE *!^f, 2x ^s ST5 ’W, 2 *FT «$ 
St'St? 9 l5:' v ’ <pw I 

( a ) ^ '©Srscst co^Fbc^ 

(b) x fa'fa ^ 

(c) cstSs stsiw srWit sr { ct stfwt csfa « ste <T5R to fas fa^R ss } 

((/) <1>'©'ST^ ^if*|<p| CSfa *3 Sft> 9 l5*h 4>M fas *iM<l ‘ p i5.* v T <PW St ! 


sststs : (a) 

*ifa, cst> j ~ stst csfa <p f^f to 
S = StSt Sl'iM 9 1$* v i <PW 
D = 7Tl?rt ST5 *1^*1 <pW 

(b) J' = { RSS 41^1 CSfa TOJ St } 

n(J') = 20 

St, 2x + x + 2 = 20 
St, 3x = 18 
x = 6 

(c) { CS SS <|fa<Pt C#5 « St5 9 f^T TO f^S %5tS S^S TO St } 

7nOn5' 

(<af) sfa n(JnDr^S') = y 
cs'sst n(J ) = 15 
_y + 4 + 7 + 2 = 15 



7-2 


2 WS 4 l fct<fr l CSfa 4SS. St5 *T5^ TO fas %stS TO St I 


tBw i q g s | c^sk^tt cgfas 24 ^tras 18^R stt^ss csst to, 12^s «fass c*tsi *t^s 
TO I OT^St’SItCS, U = {CSffis *WtHS C^}. B - { TO^SS C*tSl S^TO <fa5} 

v — { CSSt S^S TO 4SS CTt> } 

TO' S>fa, n(B n\V) = X <4Sv C«sfR35 fro? «ST®WT STNTt S*S : 

(а) BvjV CStfct s«fst st« 4SS. n(B uF) C^x 4S afTO SR i 

(б) x4S S^tSI StS fs^S SR i 

(c) X 4S ^R'S»l StS fa 1 # SR I 
SStStS : 

(a) B U FTOn 4SS SS ^fi35S C*fl> TO! 4lW><«1 St «1»14*1 CSSt ’t^f TO I 




\Sst> v ®si RR'® 




zz(5uF) = (18-x) + x + (12-x) = 30-x 

(b) n(B n Wfiu^ = {/ ^*R, n(B vV) = n(U) = 30 -x = 24 Rf x - 6 

RTOJ RR x = 6 

(c) «(finK)ptW V ^B = U W, n(B nV) = n(V) = x = 12 

.'. RSMi <^G*J RR x = 1 2 


: 

i I (RTOT Gjf®R 30^ WR 20^R ^&<IR (£R^ 15^ feK<M> *RR To I Sft\5R5 ^|3J Tj^f& 

c*mra wwiwf effort *rr to i crri^ r^r TOf ? 

* i fog r^rrs ctor ’src«fj 50 ^r tot, 20 sr ttca% ^ io^r tot « $tmfo to i 

l?IRf? '5J'3'5 ^£3<ifD '®fRI ^S'SR RTt3 ? 

« i w fo^fRTPTO?! ^rt*(f^ 'stRt §*4>GfDvBcG<i IOO’sr Rt^j 42 'SR cpsp, 30^R 

^fftfR, 28^ ftc?J(.2> I lO^foTO C^ G ^Jtfo«t, 8^R fRCTO wNl 3 ? G ™ ! Trffo r f, 

5 WR fro^ ^fpfR g CRR3, 3 ^R foRfi> «IR$ I 
(/) ^s^R f*WHT <£? fv2>-ifl> v5IRR iIRsITjG G'Rfa ? 

(ii) <P^SR f*wft «£ fo=*fi> ^RR (W ^1^ gRI iRtTO ? 

(hi) ^SR <£f «RR (RRR ®Rf tac^ 

8 I <R> RRT R?R C2}f*l? RRffo^ 5 *fNt? 50 >SR f»W^R Rt%fj 29 'SR C*ffa^lfo, 24 ^R ^RIR 
^ 1 1 ^R c%^tfo g gerir ^59 ftm focro i c*n<^tfo <rt ^crm tro 

crRrIt^ w?iPi ? 


^pWt ii 

i i z. CTOT CTtB? RRRI R^lTf 2n TOT, 43 ^<TCRt&3 R^IJT TO 4" 
*7. RRR ^RR RS.RJT? CR& Q 1 = i — ; p t q e Z , q * 0 

l? 

hi. a,b e /?;]«,/>[= fx:xe 7? 4?“ a <x <h\ 

^TO3 ^RR ' 5 0C ,r l1C < ! 5 fatb?) C<*Mfi> Rf&3> ? 

R. / g /V R. ii g z/7 «f. / g z77 


R. /, // g //7 






^ I (.=1 1 C<P ($.-8) *7® 'S'Q<I Tff'Q : 

siC'sj^ ft e jV 43 A n = {«,2ft,3ft, } 

^ i A^Ai^ 3 t 3 f*ra >3 c<phTl> ? 

3*. a, a 2 *t. 4 3. 4 

vs i Picb^ (.<phf5 4 Pi 4 ^ RR f^R*t *k3 ? 

3*. 4 3. 4 *r. 4 3. 4 

8 i 4 p 4 43 9 if^ < 5 c. v s fcu >3 c^mFS <FNf 3 R ? 

4 *• A 4 * A 2 *■ A 

(t i OT'fl?n t/ = {x:3<x<20,xeZ} , ,4 = {x : x FmPS ^TWT} 43s, 5 == {x : * C$tf®W 
^fs^Tf } f3£?J3 C3U>3 ^'^IWR'S^n? 'Sift <pf 1%f3W 3R : 

(а) A 43!. 5 

(б) C = {jc : jc € * e 5} 43® v 

D = {x : x e A 31331 x e B) 

c 43s D 43 34n m« i 

h i ,4 43^ 5 C3ti>3 ^3TRt3WTf <3f*nwr ^racsi 3ft w(^) = w(5) 33, wr ft'fa R3 

(a) X 43 3 R ( b ) n(A u 5 ) 43 ®s. ft(/f P 5 '). 


A 

B 

Y \ \ 


( X I 2 X +8 1 


^ I frJHfb£4 A 43!, B tWcfacSR £ft'®TC3 s 3 ^RTtTR'S^eTI CR’^TTTRTT $,C3t^ I ft(4 P B') ftfa 3>3 I 
(a) x 43 3 H (6) n(A) 43! ft(5) 

v ! ^(/ = {x:jf 33M3> ^ e fa!3JT}, ,4 = }x : x > 5} 43! B = {x : x < 12} 

^®£3 n(A P B) 43! n(A') 43 3f3 ft'fa 3>3 I 

{5 1 TffPr U - {x:xcm <J«fa*3n}, A = (x : 3x> 25} 43! B = (x: 5x< 1 2} *3, ^£3 
n(A P B ) 43® /7(4 P 5') 43 3H 3^3 1 

io 1 (R‘31'3 (R, ( 35 ) ,4 \ A = d> (3) Z \ (A \ A) = A 

** l (RRI'Q C3, /4x(ffuO = M*fl)U(/4xC) 

I 3ft A d B 43“ Cc /J>^3, ^R (RRf'S (R. (4xC) ^(BxD) 

i« 1 CERT'S C3, /J = {1,2,3 //! 43® # = { 1,2,2“ 2" 1 ! C3& ijtfi? i 




Sfft^S 


i8 I OTtf* R, Rtffa C^ 5 = {1,4,9,25,36, } *R3 (R5 I 

i amR R, ;i{/4) = p, n(B) = g ^rs. ,4 n Z? = O ^Rf, «(,4 u5) = p + ^ i 
5^ i am h <ri r, 4 5, C mf% <r& ^r, 

n(A u5uC) = «(/4) + n(B) + n(C) - n(A nB)- n(B nC)~ n(C n A) + n(A nBnC) i 

5^ i ,4 = {a, b, a} B — {c, jy} <?$ U — {a, b , c, a, >\ z} 4? ^fiTn? wr^ 
r, (a)(i)A n (ii) An B' = B\ (Hi) A' nB- B 
(b) : (AnB)n(AnB') 

iv i r^rt cjfftR 30 ®r toij 19^m 17^R Ufi c*n«i3)f®, 12^R 

^3 4^ c«fa 'Q 7 ^ 'Q 5 ^R RhH> Rm?rt 

frorc* i <p's«?m f?^R3 c<MRffi>^ c*Rfa ? 

j w^fowi cmS u A , B , C ^ ^nrmi m“*m ^t^^r ^t ^ r i 

(a) *rf*f n(A nB) = n(B nC)^,^ x ^ RR fafa RR i 

(b) RfR n(B n C) = n(A' n C) ^J, ^oR y <*m mm fjftR RR i 

(c) n(U) '£& RR fR«f?l ?R i jj 



$s> i c« , ift>«] A, B , C c>ia><i ^*fRR , $t«Tt ^RRoIR R'aRT miR R^, {j — An Bn C 

(a) RfR n(U) - 50 3R, 'sW x 43 RR ft'fa 3R i j , -< 7 *n\ m\ j 

(b) n(B n C) W n(A' nB) 43 RR fah 3R i j {■- *■-■)■' ' 

(c) n(A nBnC) 4? RR ft'fa 3R i I ' 7 

^5 1 %Rf5 crt> A , Z? C ^v*H'®lc<i (R'Q^n c^r, A n B = <i\ A nC — ct> C a B; 

c^rf^s ms^R ^(.<5 c 3 t5’©'c«tr ^jt^tt mi's 1 
I (A'Q'm A = {a : 2 < A* < 5, x e /?} S = {a : 1 < x < 3, a g R ) 

C = (2,4,51 (Rfr'SfRT set notation ^ aR 5 !*! ^ : 

(a) AnB (b) A n B' ^ (c ) An B 

$$ 1 Pf'Snr ^THT^ t/ = |a:a<10,ag/^ , .4 = (a : 1 < a < 4[ ^ 5=Ja:3<a<6). 
(RTj’Qt'Tt C 3 ^ '5Tt 5 4TC 5 T £T^T*f 4R : 

(«) AnB ( b ) AnB (t) AnB' ^ (cl) A n B' 

^8 1 tRm A 'Q B CR5 cR'Q¥l i aitvsc^M A n B ^ ^fTBT^ (R A a (A n B) 

Bn (AnB) 

i. A = (-2. - 1, 0, K 21 *R°v B = (-3, 0, 3J 
sift's -sm-^cR 








ii. A = {x : x e N, x < 10 w .y, 2 4? } 

tW B = { x : x & N, .y < 1 0 4^° jc. 3 } 

i AnB fRfti ^ w CT, 

(An B a A W (AnB)cz B 
(i) A = {0,1, 2, 3, 5}, B = {-1,0, 2} 

(//) A = {a, h, c, d) , B = [b, x, c, vj 

| 'iff W 1*11*11 ^iJlcm *TC*fT 'G , H^jT®PT >l w tC < J 3 ^flwff^To 

rsNri (tt^ c^ft 60%^t ffim, 50% ?ran^t, 50% 30%^nft ffim « 

30 % 20 % irft ^ io% *rlt fe 5 # ^ i 

(i) *l'S<P<il ^s^SR 5(i§1 S'3 > fanllm c<pHfi»$ ,> f£'5 *TT ? 

(//) lr l'®<I 1 <ll <P'>S'S?*S ^55 ^Q|<T»|'Q^6 : n? 'srcsff C‘^< 5 1 *f£5 ? 

i> s A - {.v : x e R -y : - ( a + b)x + ab = 0} 

B = { 1, 2}^C = {2, 4,5} 

?s. .4 t^icm fRfcj 

*1. (?nn« c*i, P(fin C) = P(fi) n P(C) 

*t. «prrc (7i, /1 x(5uC) = Mx5)u(^xC) 

^tr 1 ^^fi> cjff'R lOO^R ^TC3R "5^*0 42 ^sr 46^sr feed's 39"SR ^f? 5 c*fw 1 4 cm 

^r;*JJ 13 WR 'Q 14*SR TuQ=f.<r»'i3 ^ 12 'SR ^ ^f<i» C^Mcs ’TRR i 4^|\5I 

7 'SR C^RRf C*MTy ‘‘‘TRR^ RI- 

?>. ^ffrf^Ta C*i®Tr?J ‘°1T^ p r^t ^tiZIWR CRj <£R?, CRRRT *TCRf^l RI ^'SR ?Mw^l CR* 

C^Rfe OT^«- 

*f. <>'S'St*H f'sHfD C*Mm ^5] fRf?I RR I 

’t. RRs^SR 1?f3 <RR®TS1T3 ^<^75 C*I 5 1I*I ’Wr^l '■£|R?, ^'S'SM oT^a W5.F5 C^I®ll{J ? 

'5TO (Relation) WF? (Function) 

3, 2 cw?i ^s, 3 ^ 9 i 'a'S£®n ^r^c?ra 'SH‘i^ c t 1 sjsrsi '5 ^i^,<ic c i ctx.y ^s’ 

R?.'Sa|f4|\s ?R1 (.? m <5|’®<1 R° ,; *nT3 C*l"i5 R | oTRR 5^1^^ >(*^1<J>(u ’>i)^ 'Q 

^T3R R^-*frra pf5/?^ \ 

^■?u CT TRSef R CRt5 ^PRI RJ I CRR 3 CTtt^RS Rv'^fTt RI ^4 3 

oRTT^RRl R?*fTT3 RJ | ¥1 C»^fbM?I ’STfRIR ’Sul^'f i-v£J C p f'^TRR1 ^=Tf I 



v5ct>\£><q 


* l A = { 2, 3,5, 7} 5 = 0,2,4,7,10} i A 4? <3 (X wit Wti B 4? ct ct 

fW'Sfl 477F? <PRT l^-f&SSf (7f*ITC*Tt ^TTt : 



Wt "5[f%v5 WfRTRt ^ *#© 3JWWW1? D={(2,2)(2,4)(2,10)(5,10)(7,7)} wr 
R\»|«ljva| ?«faT ^31 m I D OTCfr i^aiC'Srl'iJtS^Tm sjsfa A 4? WRJ 'S *IR 

5 >w»ii (7r*rR7r sf^rsj ^Rrf *R f^sRsj i 

Da Ax B W D = {(x,>>) : x e A,y e B t£R* xWU j^f^nsfl}, D A 
C^ 5 B <7TO> i 

'Sil^sM $, i ^iicsrlc^ OT> L - {( x, y) : x e R,y e R x < >'} 1<ic<te>-h| ^1% c*f, Tj§f& 

a,b 4? WV a <b <* c^«T *rf*f (a,b) e L ^ i ^s^ts. L (7R> 'TOT 
C^lS-^5 "571 | 

?m\ : A'Q B C 3 ^ ^c°i Ax B ^ c^fC^I ^ < 1c 3 it>c< i A B 4 (j relation ) 

'm^S I 

’ 3 T?®t : A CTI> 3W A X A *5?f C<PtC"St 'SP^TJ A (7H^> A 4 '5PT?I ?®Tf I 

'SJ^J : Sft^TR 5 ' 5 T^n (il'^lf^ iZFSrosrlTS? C 7 ^ 

c*Hfi>M c 7 ^ X = {1, 2, 3, 4} 4<i (?# Y = { 3, 5, 7, 9} 4<* ^’Tf^Frm ^ wirat 

( arrow ) f&3? ^HT ^TS.W’T^T’R (TT^ftTTTT s^cs . 1 C# X 'Q Y 4? 7 KiCTW ^*RC<P X 

7 i£] {relation)jm \ x Y 



c^f&c^s 1 ^rrwi 7 (7 tc 6^ 3 3 i" v T4^c<p 1 — > 3 ^RTf £|<p|*t <p(.^ 'STTWf 

<3 fa. 7 [ p t 7 JI 1 *4^° C*RI 7 T I i 7 IT 3 1 3 l '©Jj 9 t 2 — > 5, 3 — » 7 4 — > 9. 

X c 7 ^ sf%t^. 7 Rf 7 Tj-x, 7. otcb? >rra wu _>- i ^ wr 

?t 'Wfik 




SeO'SS *lf*t3 


3r 


41t33fl> ■>1 w t3 fawMl <pR: 


Y 


C33 C33 313, 1 -> 3,1 -> 5,2 -> 7,3 -> 9 43^ 4 -> 7 . 

X C3t^3 W1 1 , Y C3t53 333J 3 43? 5 43 3tt3 3#!? l 4 3*33 f3 WR ? 

'Suk.'sM 'S I I-hcc>< 3 C3R 4 ^fD ( relation ) 33?*f3 33 ? R'S i 




33t3t3: (a) 43“ ( d ) 3 W 33 33?*f3, f3g ( b j 3 wy l3lT> 33\*R 33 3434 3 — > 4 43?, 3 — > 5 I 

5p!° 1, f ; P 31334^ ^“wlsr C^f5 31^53 f \ g, h ^©Ttf3 33 f*w*t '331 33 I 

Pfc X = {1, 2, 3, 4} 37© (7# Y= {3, 5,7,9} 3n?*Hf3?f*f 337© 3133 
/ : 1 -> 3,/ : 2 — > 5, / : 3 — » 7 43“ / : 4 — > 9 
43RR 3 C3 33t 33 l 43 ^T3S? I 35*3 5, 7 'G 9 33 1 3FC3 2, 3 'G 4 43 $G3Sr i 

3f33g X WCb-si C3C3tRT 3331 x 43?. Y C3U>3 C3C33RT 3337 y 43 3*M3H)t3 41331 y = 2x + 1 
3T3TC3 '£f3P*t 3>3T© 3lf3 I 

3f«(i]3, 31?*HC3 4t33 t3C|f3 f333 3^333 <K«J £13M 333 3lf3- 

/ : x —> y, C33RR y = 2x + 1 

333 / : x -» 2x + 1 

C33RR 4T33 f3*T!7a 3# f(x) = 2x + 1 

, '©W*i /'(l) = 3 3£®Tf 1 43 ^C3 st 43? f(x) 3? TT x 43 ^'W'Sr i 








'*llW!fb\B '^FT^ r TC^ 'STW Wr C3# X = {i, 2, 3, 4} ^\m ^t QSKm ( Domain ) W 

OTT* ^5 £R^3 trow fiftos foSfa OTtSs *W«lJTWna CT^W'Rlfcl fast? ?T C?®? (Range) 

Wf l 

'^HTofW ?=Tt ?T?J, y — f(x) '*FT\*tC 5 t? ^.c«lf x t 3? ifl'SR OT> CT^ttW >!*r@ x 4? *5RT 

f(x) ?*t\“i(X*l ^TR fafa <P3f ^^4 I Wl? 'STF^TR ?t 05TC*R x 4? Wj f (jc) <4? CT 'SfR 
< 1T'Q¥T ?T?, ^<+7 3 RySRc^ *4? RhSII? ?t C?§? I 

^SWt?? 6 ! 8 I f : X — > 2x 2 + 1 <4? %W&i. faf? ?*? : (TN'RR G5TC^R X = {1, 2, 3} 
mm : fix) = 2x 2 +\ 

1,2,3 4? tPTSf W : /(l) = 2(1) 2 + 1 = 3,/(2) - 2(2) 2 + 1 = 9 
W /(3) = 2(3) 2 +1 = 19 
.-. $&m <?fc R = {3,9,19}. 


<t : ‘ c TR? r f^ fro? f ; x ~> mx + c ? ! T\*flR? C^HR 5 faf? ?R- 

(o) m <$??. c tf? RR 

(b) f ^? 5 2}(>s? 

(c) ^WSf 3 33R <4? RRRI 

7 Rt*TR : (a) f(x) = mx + c 

f \2-yl ■=> f(2) = 7 

i.e.2m + c = 7 ...(1) 

/ : 4 — > —1 => /( 4 ) = -1 

i£.f ( 4 ) = Am + c => 4m + c = - 1 ( 2 ) 


/ 

— ^ 

mx+c 



(i) <3 (j 7) cRiRs *n$ m = -4 4?t c = l5 

(b) f 5 /(5) = -4x5 + 15 = -5 

(c) *rf? x Mr wit R°v«m zn ? twsf 3 wi f( x ) = 3=>-4jc + 15 = 3=>x = 3 

<i> I F = {(-2,4), (-1,1), (0,0), (1,1), (2,4)} Wrtft fa ?n?*R ? 4? CSftsR « C?® faf??5?i 

^5? : F= {(-2, 4), (-1,1), (0,0), (1,1), (2, 4)} WR i 4? SROTTOpeOTt? fifsR 

$*trr fa*j fa$ i 

^5 W1C? F(- 2) = 4, F(-l) = 1, F(0) = 0, F(I) = 1, F(2) = 4 
.-. CWTCRR F = {-2, - 1, 0, 1, 2} 4??, <R® F = { 0, 1, 4} 

A ^ ^PTCRI?! CT, X € A 'SRJ F(x) = x 1 , ^ 

F:A^>B, F(x) = x 2 1 ®tw sm m m 1 





«o 


"51^1 : F 4? CFtCTR <!Rt C^CTW? ^RJ x ^ ^HJ F(x) 1*1 Pm? ^Rfl 

^ I '*(C'i < 1 i -^IWII CSt^spT ^ I 4?R < 1 C^ftS CSTOR %?TC^ R i£|<T i*f 

sf^'t ^?rt ^ 5 , ^n? ^i'rj x >4? w^n R ^ F(x) «rtw i 

<S«ite<M *\ I F(x) = ^l~x TOrr ^ 5 ‘1\*IR3 C5TC5R t^f?T I 

F(- 3), F(0), F^i j, F(i), F( 2) 4? 'src^ ctwii wnfos c*r®FTt Ptfa ^ i 

: F(x) = Vl-x ei?#« cam #M ~x > 0 ^U > x x < 1 
cm F = {x € R : X < 1} 

F(-3) = Vl-(-3)=>/4=2 
F(o) = VT--0 = VT = 1 



f(d = VTm =o 

F(2) ^RaatPi^a •TO, c<P-H«Hf 2 g domF . 





« 1 S ^ 4 ^° c^H'QZ'Tf ©f ^ | OSN S 'Q 

GI« S f^fa l CT^fW A = {-2, - 1, 0, 1 , 2} 

0$) S = {(x,y):x e A,y e A 4<Jt x + y = l} 

0*0 S = {(x, v) : x e A, v e A x - y = 1} 

(*t) S = {{x,y)\XG A,y e A y = x 2 } 

00 S = {(x, y ) : x € A, y e A <srk y 1 = x} 

8 I f(x) = 2x - 1 Wf '5RJ- 

(^) F{-2), F(o) <W F{2) ^ i 

(*l) f [^Y~ ] ^ a&R 

(?t) F(x) = 5 x ^ ^ I 
00 F(x) = y x ^ ye/? 

^Pts*R {One-One Function) 



A B 


(.©•Hpooi) f "^FR*^ t%*[ fsjf W>lj< ? WTT i 

^ C^K?n *FR*tWsJ W^TH ^ Wft ^T, ©W 4 <j> . 

(One-One) '*F\ lt R ?«Tt 331 l 

^RSFT c«P c*f*it *m, tfr*r f : A— >■ B c<f '*Ft?*R ^ 3^, ^ 

/(x, ) = /(x, ) => x, = x 2 x,,x 2 e A 

v i f (x) = 3x + 5, x e R TpR*f?? i 

■*rwt : c f T'S , ?n ^rir^ f(x) = 3x + 5 
*lf?, a, b e /? W fill) = 3a + 5 ^ /(/,) = 3/, + 5 
/(a) = f(h) => 3a i- 5 = 3/? + 5 => a = h 


^[©?rf\ / *m v*R 1 

oTRf?, g 4 *FR*Mf5 «r*w <pf<i CT, 
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g( 2) = 12, g(3) = 12 

g ¥R'*Nt> Rg i 

f&3j ^!T5<i ^<1 ft>(.3?<i (arrows) 1w^> <t><iC°1 C^f'^TT *TT?1- 



ifk*r, 4^ <[?n ^ \ 

fa\g f%' s T^t T s "SUff^fv. Rt g ^ <T><ll "5JTR^ ^sT '*F[°'*R R?J I "oftt g *Ffv*]W<l f^*l5l'® *Fls*R 

’fi'G'STf RT I ^^TRR '^Pf°'*R <iR“ <il?l f^fH^a f 1 i£R '5f op Rs : 

/ (fl? j j" A ^ 

/(l) = 3o r'(3) = l 
/( 2) = 4o r'( 4) = 2 

/(3) = 7o /-'(?) = 3 ' 

/(a) = 6o /“'(/>) = « 

/ ^3^-iiR 5 *Ff°'*R ^C<1, 

(/) / toft's TFI^XR /“' ^ 

(//) ^ f(a) <^> a ^ b = f(b) spfa b = /(a) <=> a = /’'(&) 

iSffriR 5 frcs CR^Iwl RR 
b — f(a) O a = f ' (b) 









'Snf^rsj c t fc l C'Ht'Q CT, F : R -> R, F(x) = x 2 WRffc 4^-4?> mi t 

cm F = R,x i =-\,x 2 = 1 to <?rft CT, x, e cm F,x 2 e cm F, x, * x 2 
^F( X] ) = F(-l) = (-\) 2 =\, F(x 2 ) - F(\) = (l) 2 = 1 
F(x, ) = F(x 2 ), F '£&-*& mi i 
g^j : extern wtem fmifte ^imi 'scs *rtra t 

io i f( x ) = — ~,x* 2 *rj mu (<js) /(5) (*) f~\2) 


f(x) = — —, x *2 
x — 2 

/<: 5) ^ 1 = 1 2 

5-2 3 3 


0*0 a = f-'(2)^f(a) = 2 


a 

= 2=>a = 2a -4=>a = 4 

a- 2 


■■■/'( 2) = 4 


^rt^f I f(x) = 3x + 1, 0 < x < 2 

(#) / 4? sir*! 5 ^i? 5 4m. cg^ii'Q i 

(t b ) CT, / 4^>-4?> TFR'*R I 

(c) /“' ^ 4m Z" 1 4?f SiTC 5 ?>? I 


3 T s rT«ffm : /(x) = 3x + l, 0<x<2 

(0, 1) 4m (2, 7) 
«f« ./ :/? = { v : 1 < ;> < 7} 



(6) WM'J y G R 4? *RJ 4?^ X G R 4<! y Oi^Tf ^£5 I 

f 4^5-4^ | I 

(c) y = f(x) , X 4<i twsr 

me 5 !, y = 3x + 1 4 | 



^x^-(r-I) 


/ 1 : y -> x emit*, x = — ( y - I ) 




, V&C&VSS! ^f^O-ii'SJ-^o'SI 
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3t, /-* tit to C33n?n i 

y 4? ^CR X $W 3*C3 ’fit, /~‘ : X -> — (**“ 1) 


/'* 43 ^|ft5 C33t _y = ^(x - 1), 1 < .X < 7 C33TC3t 3C3SS I 

^Flxto ^t {Onto Function) 

< wto trw / 4? crS yj = {l, 2, 3} 43^ b = {5, 7, 9} Rw&ii ^ i 

/T 

43tw /(i) = 5 = 2-1 + 3 cwr^nr 
vsr^i’f /(2) = 7 = 2-2 + 3 
/(3) = 9 = 23 + 3 

'yTtsfra c f«rc^ {rrf® Rtfs >> = /(*) = 2* + 3 

l; 3f\543, 3*11 3t3 / (a) = 


rs^r : 43*1$ TR?*R f : A-* B 0$ 31^3* TRW 3t 3*3$ trw 3Rt ^£3 3^ /(^) = 5 
T5|?RT, 43>ft TRW f :A-> B C3* RT^fc TRW 3T TRW 3RT ^3 3ft be B * 13 

WT 43>tS a e y4 JB tT'3Tn 313 C33 f(a) = £> ^3 l trw f : A - {1,2,3} —> B = {5,7,9} C^ 5 

y — f (jc) = 2x + 3 3t3t RS.'&lf^s 3>3T 33 I ot3 / 43>ft RTf^3> TRW i 


( Inverse function ) 

3C3 3# /' : /4 -> Z? 43>ft 435-43* 43?. trw, or ^CR 43*IS TRW /“' : # -> A faii^R 
C33TCT RU3T35 beB 43 ^SRT 435^ ^rrj /"' (6) e ^ f33M3 l /“' C3* f 43 faRffa 
TRW 3RT ^3 I 

TRR 3*f?, f:A-+B 43?. g : 5 -> A $501$ 435-435 43? ^Hg TRW I 3£R g C3* / 43 
ftRfTo TRW 3Rt ^E3 Trfpf f(g(x)) = g(f(x)) = x 33 C3TW f(x)eB 43? g(x)eA 4R1W 

g = /"' 

$Rfc*R>*|T|ft f :R-+R 43? g :/?->/? TRW ^ /(*) = * + 5 43? g(x) = x-5 3T3T 
R^Saljyo ^3, 5£3 CRRI^ C3, / 43 ftRffts TRW g I 

R3T3T3 : C3'Q3T WR^ f(x) = X + 5 (1) 43? 

g(x) = x- 5 (2) 

433 /(g(x)) = /(x-5): [(2) 3? 3T3T] 

= (x-5) + 5 [( I ) 3® 3T3t] 

=x 




5 it? ’vs*] 




g(f(x)) = g( x + 5) [(l)^TOt] 

= (x + 5) -5 l(2)^W?n] 

= X 

*m f(g(x)) = g(f(x)) = x 
^^1® f ’*FTv*R g. 

^ I RfR f : R —> R TORfi> f(x) = x i -5 y = f~\x) lR«fa RR I 

■^I^TR : Rs'Ss^IW, /(/ '(x)) = X 

f(y) = x (1) [CTWJf r\x) = y]) 

(R'Stn TO /(x) = JC 3 - 5 

=>/O0 = /-5 

=>x = /-5 [(l)^rn] 

i 

=> x + 5 = y 3 y = (x + 5) 3 
•• r l (x)=(x+5)^. 

RSTSf : 

i t fRt$R f~ ] fR*f$ RR ! 

Wy = (x + 5)> W f(x) = ~y,x*\ 

W/W = — -,**2 w /:x->^i|,x*| 

2 2x - 1 2 

* l Rf*feTOR /(x)=^— ^,x*2 <5? C^I3f 
x- 2 

0$) / _1 (-1) W / -l (l) ft^RR I 
(*) x 4? RR tR'fa RR OR 4 / _l (x) = x 

2 y -j- 2 

o i Rpf&TOR/C*)^ ,x*l 4RWRI 

x — 1 

(R*) /■’( 3) fR^RR ! 

(R) (R'3TTt TO (/?) = kp, p <4R RTR^TC^ k CR 5 £fRR*t RR | 

8 I iHtJII®* «f$57R5 CTO sFvS Tpwf^f f TFf?»R ft Rf i®| tR«fa RRJ I F TOR 4R 

05TCRR 4R\ (R® fR*f?I RR, \5^j iflR5-i3R5 fR> Rt RJt *S iRRtR'f RR : 

<*) F{(x,y)GF 2 :y-x} 

W F{(x,y)E* 2 :,y = x 2 } 




Set'S <3 


vS'Jj 


(*0 

W F{x,y)eR 2 :y = Jx} 

<t l (a) ^ / : {-2 -1,0, 1,2} — > {-8,- 1,0,1, 8} WRft /(x)^* 3 ^Tf TO 

C t T , *ff'Q CR, f t£|^5-v£C^s t£|^ 'SRjj i 

(b) f : {1,2, 3, 4} -» R WIR Rt /(x ) = 2x + 1 *1HT ffNI'fl <R, / ^Ff?*R 

fa¥ 'SHjj -T5T I 

{Relation) 'Q 'W*tOT 

^Tt Wlfsrf^ ^T^tR l y = /(x) ^fRJ 1 O' face's C^t 

rn XOX'^x YOY' O CT XOX' (& x W 707’ ^ 

R«Tt I 

y - f{x) 'SRI a< X<b RT^fas Tt*lR b«l<5 x <4R° RTR 5 y u£|? 

'Srfa’QWf^I '©lft<I 4 l SI'S'S <1^0® ^ I 'slfa<Pt* Gift'S y{V^ Xy "^t*R < 5 ^K. , 'S 

^ | gff<$ fa •<j© toiler 7{?«T^? , *rt 'SfQlRT '*£'3 ; <p<ic®i y = f(x) ^Ft?? c l(.'^ C?P*lfW ‘ p iT x S'?TT ' 5 TT?I I 

'sn s crf^r^ ftW’lfa® > i w 1c < £ ^fTRRI -ERR <fRf i viJ'^rTC 5 ?, ( Linear ) 

^Ffv'R, fWT® ( Quadratic ) R r f\*tR C 3S f , «ff^35 7 P !> fW ^(.“'tltH RRt i 

RT Hm ^Tt f{x) = mx + b 

OT*TRR, m <i)R° b R^lTt I C<Ht RlR T5t®T ^t«Tf m y N Rc**t»<5 c,^<p b I 

*lfa m — 3 b — 2, %5in f (x) = 3x + 2 

Rfafe ^s|®-»R x <3 y fa|Ri*f Rsf^fS RR *rf'GTJt RtR : 


X 

- 2 

-1 

0 

l 

\ 2 

y 

-4 

-1 

2 

5 

* 


fix) = 3x + 2 <r*? fas tfttm : 





\5ccr'®<5 




( Quadratic function) 

, WF* TO 31 >- = a* 2 + tor + c To! ^#S OTTO a,b^% c TOT Tf^jf 

43?. a* 0. 

£ftf<3 a = l,b = —4, c = — 1 

y = ax 2 +bx + c (& CTO 313 y-x 2 -4x-l 
^5 TO x « y 43 3?f*it 3R < Th33T 3R l Y 



fW® 33?*R 43 31313*1 M*f£] «T^T 3>f3 i 

(/) ,s> f^T^s wm 

(a) y TOF3 TO'aslq CTO 31 y TO 3313? £f%?t3T fg^g off^Tfl TO3 I 

(i/i) 435fi> R’^t.'o 33?*Rfi>g 3R ^gro ?t 3^33 to i 

^C'G<3 C 5 ?^^ 

§V3-*XW p^q^r 3F&4H r*0 TO R 4 S = {(x,y):(x- p) 2 +(y-q) 2 = r 2 } 

,. ^ 43# *H? C^g (p , 9) 43? 37PTt3 r ('STTsirfsT^ %f^5 g?ggs grggj) | 

^ grots? (p y q ) f^g «im to if f^gcgs C3*g to r ?Jtgtg fro gs w to c*t?fMft *rm grs i 
wrr ; ot toot? ??fgR cgt> ^sj%r, 4? crofRi ^rtg? %^s toi ?ro§ toto? 

fg^g grots? tot to gm%rro ( ) $ gg fgg? cgtg gro, to TOgfftg cggfer 

33? 3T<ffa<stcg cro gi? i 

crof&ar g^5, 43 srj TOrm gjgro to ?to 'g ^ fgtrm c*rcro g^t 

^3*1 3*31 TOl l 

v $3l^M i8 | 

S = {(x, y) : x 2 + y 2 — 16} 

31, x 2 + y 2 = 4 2 

gTOv S 43 C*r*ff5aj 43>fi> 31? CTOf C (0,0) 43? 3TO3 r - 4. 






S dRl C^T^rf^2J C^^ltWl ^Tl : 


X' 


: 

i l -mvttsW <&*! (Standard Form) f%*l : 

(^) y- 2 = 3(x-5) 0*0 y-2 = -(x + 3) 

(*) y-(5) = -2(x + l) (Tf)y_ 5 =|(x-3) 

(^) y = 3x-l (*l)x + y = 3 

C 5 )) x 2 + y 2 = 9 (^)y = ix + l. 

> l {(2, 2), (4, 2), (2, 10), (7, 7)} OT®WC#f? 

w {2,4,7} ‘ 0*0 {2,2,10,7} 

(*t) {2,2,10,7} (*0 {2, 4, 2, 5, 7} 

^ i S = {(x, v) : x e A , y e ,4 y = x 2 } ^4 = {-2, — 1, 0, 1, 2} c<pHfi5 5 

Wtf ? 

C^ 5 ) (2,4) 0*0 (-2,4) 

(*0 (-1,1) (*) (l.-l) 

VO i Ufa 5 = {(1, 4), (2, 1), (3, 0), (4, 1), (5, 4)} *3 WJ, 

(i) 5 vi»N«H <38 S = {4, 1, 0, 4} 

(iz) s TO, 5” 1 = {(4, 1), (1„2), (0, 3), (1, 4), (4, 5)} 

(Hi) S 

Rem ? 

(?5) i V3 a (*l) ii V3 Hi (*t) i « k7 (X) i,ii « «t 
fXM 'siiotiw fe? s-'b ajc?pi ^s<i wi's : 

F(x) = Vx- 1 ^5, v®c<i- 







5 ct>'a<q 


8 I F(10) = Ms ? 

C*) 9 (*) 3 TO -3 (3) VlO 

<? 1 /(jc) = 5 331, A ^ M5 ? 

(*) 5 (*) 24 (n) 25 (3) 26 

'is I MvWtItN! 0!s|c»M Pi 33 (.<Phf5 ? 

(*) OTTO F = {* e J? : a * 1} (*) cm F = {x e R: x> 1} 

(*0 C®TO F = {a € /? : A <1} (3) cm F = {a e F : a > 1} 

S I (a) s wxm OTTOR, 38 « fa’fft 1 ® pT'fa W 1 

(6) SMSttt 5"' TRVfr ^ M f^faf 33 i 
(c) 435-43* f3* 3fT ? 

(*) 5* = {(1,5), (2, 10), (3, 15), (4, 20)} 

(«) 5 = {( — 3, 8), (-2, 3), (-1, 0), (0, - 1), (1, 0), (2, 3), (3, 8)} 

w M(W„. ) ’ ( i'- , >{H(f’-2)} 

(*0 ^ = U-3, - 3), (-1, - 1), (0, 0), (1, 1), (3, 3)} 

(«) S = {(2, 1), (2, 2), (2, 3)} 

b- I F(a) = yj A- 1 M3T 3pf*© M??*f33 'SRJ - 

(^) F(l), F(5), 43?, F(10) fafa 3*3 I (3) F(« 2 + 1) 33 3313 a e I 

(*0 ^O) = 5 33T, X f^fs 33l (3) F(a) = y a 3*3 3313 >• > 0 t 

k l F:R^> R, F(x) = x 2 WI33 'SRT - 

(3*) C®T3 F 43^ (38 F f^^TI 3*3 I (3) 33|'«3 3, F 43>-435 MW 33 I 

io i (<F) /;/?->/? 43*ft M?*R 31 /(a) = ax + b,a,b e R 3131 3^53#$ 33^ 3, f 

43*-43* 43^ I 

(■*1) / : [0, 1] — > [0, ]]M?W# F(a) = VT^ A 2 3t3l *RjS5lfo5, M3 3'M'Q 3, f 435-43* 43^ 
I 

l ( 3 *) 3 ft? f : R -> R 43 ? x : /? -*• /? Ml W 3 /(a) = a 1 + 5 43 ? #(.r ) = ( a - 5) ' 3 t 3 ! 

M®'aatf?l'o 33, M3 331'«3 3, i> = /' 1 
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l R RfaR RvpUR (7f5 5 c°i lira* f ': R — » R WHfe f(x) = x 2 — x - 2 ^t?Tf 2Fr3 

/ _1 ([-2,0]) W /" l ({ 0 }) i 

i s ^ 'sr^ lira* *renfl> 5 ft**r ri "si c^Umi fR*f?i Rra : 

(^0 S = {(x, >0 : 2x -y + 5 = 0} 0*0 S = {(x, v) : x + y - 1 } 

(*t) 5 = {( x , y ) : 3x + v = 4} (R) 5 = {(x, v) : x = -2} 

^8 i s <r ^ra* si n?ifD Rsiv.^R f^ 5 Rt c® 5 T'<f^czj fMrr cpkrr: 

(*) S = {(x,y):x 2 +y 2 = 25} 

0*0 S ~ {(x, v) : x 2 + v 2 = 9} 

><? ! A = {-2, - 1, 0, 1, 2} 4?* B = {2, 3, 5, 7} 

A (7R^ <PC.*l4>fi> ^^ITTO? RtW B <7IU>3 RPR f&64 C t f :? rn?Tf 3£=Tt : 

A B 


(R>) 5 lf^'i W&ffi D 50*1, D 'STR iU ? 5RIi5fK'51 SjRsp*! RR | 

0*0 s = {(x, y):xe A , v e A 4RS, x = y 2 } ^*l1k<t> ^ifet Rcfat TO cm S 4R* 

CR$ 5 fR'fa RR I 

(*t) ^TCR R^ns oTRRf^R (Rptf^SJ op$R R>R 4R* 5Ft**R fRRt 'SI C=T*lfS3J fR^TI R>? I 

i'b 1 F(x) = 2x - 1 

(R5) F(x + 1) 4<T°v F^~ j 4R "STR fR«fa RR i 

0*0 F(x ) *m*Rfi> iUft-iSR 1% ri \5T ftcfa m, R*R x, v e N 

(*t) F(x) = y 5.0*1 x ^R fiRfD RR fR'fR R>R, RRR x, v e iV ^ v = 2x — I J i?lRfl c t1l>R 
CS'T^tf^U o^TR RR I 




fWfer 

%TOf<TfWW Wfr 

(Algebraic Expression) 

^rwrw? fter’inf'tfww ¥(1% rw wmr <s> rf%f5^s i ^w wf ^wtfaw ^ ^°tot frororw 4#^ 
+, - x, ~ to® w ^ro foror ctwtmi ^wfi; wtot ^wrfrow? wttowt w^ w^stw wto*i w 
^ 'WW ^ TOT, 4W %T^!fww wfa (Algebraic expression) W wi ?tfn 

^ TO 1 cto, 2x, 2x + 3ay, 6x + 4 v 2 + a + Vz t®j# TO®JW>$ 4W ^w# %?*flf*tf%w ^ff*r 1 

WTO c*fw - 

> sffiWT wrtTOI w<rw TOW 1 

> SR^cTO TOTOWI TO S 5 iwRf*£ wrfTOT TOW TOW i 

> 'Q e t 'Q TOWt TOW TOW I 

> ®TOTO ^TOTOi '3 $*TOtW ^TOI TOTTOI TO°v v5T TOTOT TO ^TOTW fem 

TOW 1 

> TOTWrfTO 3 Tf*t,£ff^j Wffa TO?, ESp-Zg^TW Wtf*t ?JTTO TOW TOW I 

> RTOntTO Wlf*t, eflWTOI Wlf*T TO? F^-ZS^W ^rtTO t^TOTW f^HTT TOW TOW I 

> ?TTO ^ 5 ?n o sTO WttfTO «IflvWf 2 TTO TOW TOW 1 

WfWITbj WTOW W?TOf TOW WTO TOW TOTOt <[TO 1 ,4, 5 , C t®JTfo WTf*f$wrf 3 CWfW #^ t# 

^wifws srfft? wmw w froi’TO *n to, to to®jw#w ^ + b + c + wtTOro -?rtf to 

4wfc> to tot TO 1 CTOR, 5x + 3_v 2 -2 b + V2 wfaftw 5x, 3>> 2 , - 2b, V2 TO TO# TO 1 
WTWT WTWTOra W?TO fM*lW 4Wft wrosfttw Wf TOW ( Variable ) Wf SWW (Constant) TO® 
^TfW l #t TO'I >i]wf& £f^stW 4WTf?IW TORjfwf 5 # WTWt W?TO CTO5? CTOWfWl wfwwrfw® TORJ fww*f 
WW, ®W Sfftwlkw TOW TOT TO TO? C#fkw TO WtWW TOT TO I ^ 3#<r# ^jwl^ ftfffg tt?TO 

fww*t ww, ®w wcw ipww toh to i 

CWTWT WTWrfTOTTT ^wIt? TOTW, TO W|C*M CTOW CTOWTWT TO? -SfTO WWW TOW I fwg i£|W# ,*JTOWW TOW 
CWtWT WfTOTTORJ fwfw§ TOW 1 

'^t^rl' : 

froro 'ttoto fte ? nf^t1%w wrf*f i ?nf*rw ^w wt ^wrfVw to tow to® to^tot ^iw w 
iflwrfVw o«if.w<i ^3^ wwto^jw 'j'fwT^frow riw ^ ^toto ^toto to i 


WRI-'Jj, 5tbvs<J 9tf=^5- i&W - b oW 



8^ 


■5ct-^s<q 


x i '®Kc«i, (i) a, (^) ax + b (o) ax 2 -tbx + c (8) ax 3 +bx 2 + cx + d 

thrift ^trsct #*f^5 x b<it*4 <^*tfT TO TO OT*TO, a,b,c,d tWTf^T >f?«JT (3TO) i 

stttotopj, jc ww Cx p ^rro?) to <x*m c toR* (x-*f#») (*n 

^I'S to *rrra) w p 4?# TO«TW ^^IJT i p ^Rj TOT TO C TO TO C ^RJ TO 

*Rfi> TO’f^re «TO I Cx p fi C ^ TO ( Coefficient ) TO p W <fl$ *KTO 

STM srM ( degree ) TO TO i 

C^tM stf^ro TO TO I 'SJHT^ 

•Fffffas ’^^Tf'sfpf \s 's^^rcro ^ptpiTO to 0 siMtf* * s 1nft5(.<p ( gM 5, R TO TO i 

CWT, 2x 6 -3x 5 - .x 4 + 2x-5,x MC.<M ^ TOt 6, ^!J*R 2x\ ^iPTTO 2 TO 

3*TOr — 5 i 

a* 0 TO, ^TRM (i) stm 0 (*) TOT^T stm 1 s (vs) 'SIM 2 TO (8) ^ 9> ffR 

STM 3 i CTORRt 'spRj ( a * 0) ) WOT 0 srM3 ( a - ax l) Rww) l 0 TOilH>W ^ 

faMHI TO TO TO TO*^ srM WITO i 

x wc<m stitot® x to toto tomw (^«K s£*u*r cto* to tot arc* to jh *r 

*tfe) <[*faf TO TO i TO*f ?«f=ma* ^TTW*f <E*t ( Standard form ) TO TO I 

TOTO33 x MC«M P(x), Q(x) tTOfa «n®fa To ^#5 TO TOT l 

CW, P(x) = 2x 2 + 7x + 5 

TOtf P(x) «rSt^s .v TO srrcro ftrosl fttfr*1 TOJ i P(x) x TO7TO 

ctor sr^m a ct srfa *itTO srm, itiw P(a) to to ^?r i 

&TO c t i l ^ P(x) = 3x 3 +2x 2 -7x + 8 ^T, P(0),P(1),P(-2),P^,P(2) TO P{a) 

TO I 

TOTO : ss*v3 X ^ 0, 1, - 2, --, 2 ,a ^Tft, 

P(0) = 3(0) 3 + 2(0) 2 - 7(0) + 8 - 8 
P(l)-3(1) 3 + 2(1)2 -7(l) + 8 = 6 
P( -2) - 3(-2) 3 + 2( -2)2 - 7(— 2) + 8 = 6 

P(a) = 3a 1 + 2a 2 - 7a + 8 



8vs 


2x + 3y- 1 

x 2 - 4xy + y 2 - 5x + 7y + 1 
8x 3 + y 3 + 10x 2 y + 6xy 2 - 6x + 2 

X'Q y &«U<M | •3TtsfBr c ^»TC^ iRS*r WfWT Cx P X q ^fM> l «< l ^ CTtfTCT c 

frfSffc wn (a 5 ^ 5 ) w p'Qq ^fjT^ur i Cx p x q *fcw c sm x p x q 4<t w ^ 

P + q w* ^ "snarf i wmiw ’siran i 

p(x,y) sToNs *#5 <F<Tt ^?li CTO, 

p(x, y) - 8x 3 + y 5 - Ax 2 + 7xy + 2 y - 5 ym 3 W P(l, 0) = 8- 4- 5 = -l. 

('©•I 

■V«2 *HfWlt Cx p x q z r vtmZR ^ i CTO?? C ($*&) arc* 

p, q, r WJt I (p + q + r) (& 4$ *narr w 

■snarrc^ ^rtarr yy i 4?s*f P(x,y,z) ^i<im«<j srffa qrat i cro, 

P(x,v,z) = x 3 + y 3 + z 3 -3xyz ^<#<l?nan 3 ^ P(l,l,-2) = 1 + 1 -8 + 6 = 0 I 

: CTffa*r, ■fei'TO't <£Kt yy i fog <j^<>t% >sT«t^r 

Rt'S’s ^itc^ •rf's yys ■ s> itc^ i 

: ”■ 
i i fe? c<mhH 5 fofs yy : 


(^ 2x 3 

W 1 -3a 2 

W x 3 +x“ 2 

w4^ 

a -a 

(«) 5x 2 - 2.rv’ + 3v 2 

(5) 6o + 36 

WC+l-3 

(w) 3 V« "— 4 

(^) 2x(x 2 + 3y) 

(^) 3x-(2y + 4z) 

(®) - + 2_y 

(i) |at-2j 

*rf^*TOT3 fSf^o ?RI : 


(^) X 2 + 1 Ox + 5 

W 3a + 26 

(’t) 4xyz 

(^) 2 m 2 n-mn 2 

(«) la + b-2 

(^) 6a 2 b 2 c 2 


® 1 (, i ) x ^ ^ ^fat ^ ^ x 

?rc*f 4? *najr, ^*u « sfA *nf fofa i (ii) y ^srrfr^ ^«faf 

^ 4??. y "STtan, 3T3?t « $*? «f*t fo# 3*3 I 

W 3 -^ 2 - .v 2 + JC - 3 0*0 x 2 - X 6 + X 4 + 3 (’t) 5x 2 y - 4 jc 4 v 4 - 2 

(^) x + 2x 2 + 3.r 3 + 6 (») 3x 3 y + 2 xyz - x 4 

8 i #f P(x) = 2x 2 + 3 P( 5), P(6), P^j "STR f^«f?I ^3 i 




88 


Sct>\sj3 s lf*j'S : 


^ : 

3f3 D(x) « N(x) x b«lC4< 3^3#t ^3 43? D(x) 43 3131) < (N(x) 43 3W) ^3, TO 

3t 3m Imw D(x) 3t3t Af(x) c^toto «iw 0(x) ^tTOm R( x ) 3T3 i m, 

(i) Q ( x ) ^ i?(x) X &°K.<P-9 3^3#t 
(*) Q(x) 43 ' s rnsiT) = N(x}^ 3W - D(x) 43 3tait 
(o) R(x) = 0 ^l«l3t R(x) 43 314T < ( D(x ) 43 TOt 
(8) 33*3 x 43'®?^ jV(x) = f>(x)Q(x) + R(x) 

W3i : (8) 3? fa*jTO w^stt = x + toc*I 3 %ro 3>3T 33 i 

TfST^t^ : 

(*) 3f3 33*3 x 43 WU ax + b = px + q ^3, TO jr = 0.«jc = l 3fel b~q 43? 

a +b = p + q 3t CTO 5 (Tf^tt 3 T 3 (71, a-p,b~q 

(*) 3f3 W x 43 Wtl ax 2 +bx + c = px 2 +qx + r ^3, TO x = 0,x = 1 <3 x = -1 3tTO *[$, 

c = r, a + 6 + c=/? + g + r 43? a-b + c = p~q + r 3t CTO 5 C331 313 C3, a~ p , 

b - q,c ~ r . 

(o) 3l3m®TC3 C331 3T3 C3, 3f3 33 5 * : T x 4? >5RJ a 0 x" + < 2 ,x"“‘ + a 2 x"“ 2 + a nA x + a n . 

- p 0 x " + PiX fl . _l + + /7„_ ] x + p n 33, TO, a Q = p Q ,a x = /?, , ,a„_! = a n = p n 

^sjK, ^51 [t>CiH ^5?[ TO 5 X 43 43>t 3T57[^ 3^333 33”33 33T3 I 

3^3T : x bTO3 n 31313 3^3^13 3 e 1 3t3 ^WC^TO 5 a 0 (a 313-lTOl), a, (a 313-^313) R^jlfn 

C*7'GTIt I 

TJ^f5 3^3^t P(x) <3 Q(x) 33*3 X 43 '5t3J 3313 TOf, 41713 > 1 ^IM>|C.<T> ^53 331 ^3 43?. ^51 C3f3Tf£5 

TO3 5 333 P(x) = Q(x) C3-31 33 I 4tWi P(x) 'Q Q(x) 3^3^t 33 I = fbTO 5 ^53 

33t ^3 I 3t3l3 c fTO, 3^ 311% 3WR/3 3TC®3 ( identity ) 331 33, 3f3 3tf*f 

C3TO1 43^ b«1C33 C5TC33 43 5 t ^3 43? b333TO3 C^tW|^ 3TC33 ^St 3T 3lf**t ^t^3 3R 33T3 "53 I 

C333, x(y + z) = xv + xz 43^ I 

^ '5Mt*ra « ^*tiw 

4^ ^CDTO ?3^[ x WW 3^3^t 13C333T 331 ^C3 I 2J3C3 ^31^33 Rc<V?31 3l3 I 



'Set?'®*! 


8tf 

> I ^ P(x) = X 2 - 5x + 6 *1, TO! P(x) (& (x - 4) ^ W (Ft^ CT, \5fTOTC 

P(4) 4 ? ttTO i 

3 Rt*ft'T : P(x) C$ x-4 ?t^t ^>1%, 

x-4)x 2 -5x + 6(x-l 

, x 2 - Ax 

-x + 6 

-x + 4 
_ 

4*ro ’sitor 2, 

CTOS P(4) ~4 2 - 5(4) + 6 = 2. 

^s?!R, StTOTC P(4) l 

^fl^t * I ^ P(x) = ax' +bx + c ^5, TO />(x) x - m m\ sm TO OW'S w, stTOft 

/’(m) 4? ?TTO i 

: P(x) x-m 

x-m ) ax 3 +bx + c (ax 2 + amx + am 2 + b 

ax 3 - amx 1 

amx 2 +bx + c 

amx 2 - aw 2 x 

(am~ + b)x + c 

(am 2 + b)x - (am 2 + b)m 

am +bm + c 

stTOTC = am 3 + 6/m + c 

TOH, P(m) = am 3 + bm + c , 'StTOfa P(w) 4? ^RH i 
SnK<J c t cto> %j|«i ^fvo'SsifD ^p=TO5 -^rrrr t 

«rni»tofc*WTj( Remainder Theorem ) 

Effect i I P(x) SHFSR* TOT? ^ar «£Rt a C?TOT WJl TO P(x) C<F X - a 

st?t m smc*m p(a j to i 

SfSfK : P(x) 0$ x-a W TOt "STO SfTOf? ^Tf 0 ^WW Jf<F$ TO I 
TO ^f?, 'SfTOt? R 'SrtZ, TOT*M Q(x) STTOT, ®tW? f^TO, >T^=T x <5RJ- 

P(x)=(x-a)Q(x)+R (1) 

(1) *R 4 x = a P(a) = QQ(a) + R = R. 

Wf°v, P(x) x-a ?t?t SN STTOft p( a ) TO I 





8 * 4 ) 

$ | P(x) = jc 3 - 8.x: 2 + 6x + 60 x + 2 Wft «Pt ^T’TP'R ^ ? 

3^*^ : c^jcs.'S x~a = x + 2, .'. x + 2 = x - (-2) => a = -2 
v»m£*rc p(- 2) = (-2) 3 - 8(-2) 2 + 6(-2) + 60 = 8 
sff^SsI > ^<!><K. c t '2T s n c f <psI m CT, 

£(f^5§t * I ^ P(x) *RW. "sn^m ^ W a * 0 W, WT P(x) ax + 6 m\ ^31 

pj^— j ^ i 

8 i P(x) = 36x 2 - 8x + 5 (& (2x - 1) ot’T Wtt*m ? 

mm : ^mr*m p^lj = 36^ j -8^j + 5 = 9-4 + 5 = 10 

i 5M33l e t (3 I ^ P(x) — 5x 3 + 6x 2 — ax + 6 x-2 3Hf 6 331, '©w a 431 *TR 

faf?! ^ I 

: P(x) x-2 ft?1 ^t’t <p<ic«i 3£3, 

P(2) = 5(2) 3 + 6(2) 2 - a(2) + 6 
= 40 + 24 - 2a + 6 
= 70 - 2a 
10 -2a = 6 

?T 2a = 70 - 6 = 64 => a = 32 

^ i m P(x) = x 3 + 5x 2 + 6x + 8/331 P(x) C^ 5 x - a 4^?. x - Z? 4<3l; 

«rn^5 CT^rrw a * 6, TO ct, a 2 + b 2 + ab + 5a + 5b + 6 = 0 . 
mm : P(x) x-a m P(a ) = a 3 + 5a 2 + 6a + 8 

m°K P(x) C$ x-b m\w ^ P(b) = b 3 + 5b 2 + 6b + 8 
’•IvsI^IW, a 3 + 5a 2 + 6a + 8 - Zr 3 + 5b 2 + 6b + 8 
^f, a 2 -b 3 + 5(a 2 -b 2 ) + 6(a -b) = 0 
<Jt, ( a - fr)(a 2 + b 2 + ab + 5a + 5b + 6) = 0 
. a 2 + b 2 + ab + 5a + 56 4- 6 - 0 , c*iC3'$ (a-b)^O i.ea^b. 



{Factor theorem) 

« i 3k p{x ) 33^ 'smzrm 3^kt ^3 43?, P(a ) = o 3?r, ^ P(x) 43 43*k 
x-ai&\ 

: P{x) 3^‘ !> kft35 x- a 3131 m 353S3 'St’tF'f? = P(a) [W£*I3 ^33(37 ^pnft] 

= 0 [spra c^] 

^ />(x) 3^t X- a 3t3f fmm I 
.'. x — a P{x) >4? 43>k i 

ft*#® fcwri 

8 I 3k P(x) 3^*kk x - a 43# 33, vEW otttI'Q C3, P(a ) = 0 

sf^TK : wwj P(x) 3^' p tk3 x — a 43# ^3T33>, ?[«3f? WTC33# 3^*kt Q{x) *ft'S3T 3T3 C33, 

/>(x) = (x-fl)0(jc) 

43fW X = a 3%3 C33t 3T3 C3, P(a) = ( a -a)Q(a ) = 0 • Q(a) = 0. 


'S^te'sK S I C33t'S C3. P(x) = ax' + hx 2 + ex + d 3^3k3 x - 1 43# ^ffW 373 3k 3 c 3 ><ffj 
3kfl + /) + c + t/ = 0'S3i 
331313 : 3S3 3#, a+b+c+d - 0 
^T5C5f, / , (l) = a + fc + c + d = 0 H^piTC3] 

^3T?, x - 1, P(x) 43 43# ^31335 [Wn*T3* ^3‘3RTf73 »T|$Jt3J] 

4313 3#, P(x) 43 43# x — 1 

^ 3 , fcwrcw f3<#« $*i<>rn?Tj3 *nt, P(i) = o *>kk a + b + c + d = o. 

3^®3J : 331\$)<1> 3M3 (7R^n?Tt ^‘'kk X — 1 43# ^£3 3k \Q 3k 3^ 3 5) fD^ 

3^33^R33 33# o ^3 I 

^33^ V i 3S3 3#, P(x) = ax 3 + /?x 2 + cx + </ 3^kk ^*f3?3fl, a * 0, d * o .43? 

X - r 3^*k#3 43# ^WT3> i (TINT'S C3, (3*) 3k r < 2 e f3?3jT 33, TO r, d 43 to \ (3) 

3k r = — «iRl& ^13TO £f3 f lf*1\s ^73 3?3JT ^3, «!? n d 43 ^‘ s tl33 5 <3 # a 43 ^TPrS 5 TO i 

q 

: (35) $Wt 3> $*mj CTO5 ^ 3 bj C3, P(r) = ar 3 + /?r 2 + tr + d = 0 
31, («r 2 + A/- + r)/- = -d 

C3t^|> (ar 2 + hr + <■) , /* « f/ sjt«jf.<|>^ ^43^3TI, : ^©3K, r, c/ 43 4^ ^“3T^ 1 
C«l) ^^TFt35 C3^ C3^f 3T3 C3, P{ r ) = ar ' + hr 2 + cr + d ~ 0 



SCO'S*] 


8V 



(1)<TO *Tf'TOT TOJ ( ap 2 + bpq +cq 2 )p = ~dq 2 (2) 

TO°v {bp 1 +cqp + dq 2 )q = -ap' (3) 

ap 2 +bpq + cq 2 ,bp 2 +cpq + dq 2 , p, q , d , a 3c^jc<r^ <ffwrrt I 
sjvsTO (2) CTO 5 ’Tf'TOT TO, p.dq 3 TO TO 5 ^ TO^ (3) CTO 5 ' 5 tT'©Trr TO, q , ap 3 TO TO^fi; 

tg^TO? 5 I fro p « q TO ± 1 ^fTST C<MCH1 ^TO^ ^S^TTO 5 C*^ I p,d TO TO* 

q , a TO TO'fiJ i 


: 5to<t 5m ^ cto TOrm <tf?r ct, 5*f*rTtro totwt 

P(x) TO f^fal? TOT 3TO P(r) TO° TO ‘ ! #^T TOT CTC^s TO, CTOT/T, 

r TO TO? f?f%j[ ^TO? 5 ( r = ± 1 ^) TOt 5 W?^? ^plj WTO 5TOTTO> 

(S = +l M) i 

fc i P(x) = x 3 - 6x 2 + 1 lx - 6 ^TO? 5 from to i 
WTO : TO^3 ?^*T% WFT^ *l e f 5 R 1 <rt TO°v TO TO = -6 , *T*fI Wf = 1 

4 <fsT ,. TO TO® P(x) TO ?fc x -r TOTO? CTO? ^^TITO 3 sTO 5 , TO r - 6 

5<sTO?5 ^f«ft«,, +1, ±2, ±3, ±6 TO c?TOTf& 3S? i ^TO r TO fafojj TO?? TOT P{x) 
*l5)**H ? 5 f? i 

p(\) = 1-6 + 11-6 = 0;.*. x-\, p(x) TO 4?# ^TOf^ 
p(-l) = -l ~ 6 - 1 1 - 6 * 0; .*. x + 1, p(x) TO 5^TO?> to 
p( 2) = 8 - 24 + 22 - 6 = 0; .*. x - 2, p(x) TO 4?# ^TO? 5 
p(-2) = -8 - 24 - 22 - 6 * 0; .*. x + 2, p(x) TO ^TO? 5 TO 
p{3) = 27 - 54 + 33 - 6 = 0; .*. x-3, p(x) TOTO^^TO? 5 
CTO^, P(x) TO ^Mt 3 TO® fro0 1 ^TtTO 5s.TO?> TO?t (TO, *[TOT?. P(x) TO TOT CTO 
^TOr? 5 ?f? ®ilC<P «t ipTO $(.< 1 
.*. P(x) = A(x - l)(x - 2)(.v - 3), C?TO? k ipTOi 
^HXITO^ X TO TOTO Wt r^WWI TO C?*Tf TO CT, k = 1 

^TO°v. P(x) = (x - I )(x - 2)(x - 3) 





8b 


; cm$\ p(jc) ot Swrc* fem srj 3«iw (x - r) fc*ro* 

to P(x) <a» (x-r) m t ^ to ^Ri />(jc) ^ P(x) 

c<$ P(x) = (x - r)Q(x) wtOT ot^it ^rra i ptTO Q(x) ^Ht P(x) 4? ' s nast c^ 1. 

<jT5J I Q{x) <48 ^T!^ to> 33 i 


io I ^e^TITO 5 feR°t ^ : 

18x 3 + 15x 2 -x-2 

7RtnH:TO^, P(x) = 18x 3 + 15x 2 -x-2 

P(x) 43 ^ *R - 2 4? otB F| = {1, - 1, 2, - 2} . 

P(x) 43^ TO 18 F 2 = {1,-1, 2,-2, 3 - 3, 6,-6, 9,-9, 18,-18,} 

y 

P(a) faWHi 3>f3, OTTO, a-- W r e F|, se F 2 , 

5 

a = 1 TOf, P(l) = 18 + 15- 1-2*0 
a = -l 3OT, P(-l) = 18 + 15-1-2*0 


a = — TOl, F -- =-18 


-9 15 1 

= T + 4 + 2~ 2 

4 4 


+ — -2 
2 


w® 3 K x + I = I(2x + l) ^I#s (2x+l),P(x) 43 4RsftSWOT5| 

2 2 

433 , 1 8x 3 + 1 5x 2 - x - 2 = 1 8x 3 + 9x 2 + 6x" + 3x - 4x - 2 

= 9x 2 (2x + 1) + 3x(2x + 1) - 2(2x + 1) 
= (2x + l)(9x 2 + 3x - 2) 

43^ 9x 2 + 3x - 2 = 9x 2 + 6x - 3x - 2 

= 3x(3x + 2) - l(3x + 2) 

= (3x + 2)(3x — 1) 

. F(x) = (2x + l)(3x + 2)(3x-J) 



i i P(x) = 2x 4 - 6x 3 + 5x - 2 33, TO F(x) OT 3t3t TO «TTO3 


^ i 

(/) x-\ (//) X-2 (///) x + 2 (/V) x + 3 (V) 2x- 1 (vi) 2x+l 

^ I «t3E*r8 §3TO73 ^rr^TOTl «ITO8 ^ I 

(/) «T®n : 4 x 3 -7x + 10, «1®R5 : f-2 _ ____ 





(ii)^m-i 5 a 3 -1 Lv 2 -3 a + 4, : a + 1 

(Hi) : 2 >’ 3 - V 2 - V - 4, : v + 3 

(jV) ^sri : 2 a 3 + x 2 -18a + 10, : 2x + l 

i ewe ct, 3.v 3 - 4a 2 + 4a - 3 4? 4^# $wrs (a - 1 ) 

8 i 2 a ' 5 + a" + ax — 9, x + 3 a ^ ?jr ?R i 

i (REIT'S ct, a 3 - 4a 2 + 4a - 3 ^**f% a - 3 i 

^ i ^ P(x) = 2a ,! - 5a 2 + 7a - 8 *3, wx P(x) (R> i-2MW w <r ^r?K?*ra » 
ris>k*h t^4?r rr i 

H I C I T^I1''Q CT. 4a~ - 5a 2 + 5a - 2 A 4- 1 4<T?, A - 1 Rl^fRcf ^fflRS 

V I : 

(0 -V 3 + 2 a 2 - 5a - 6 ( H ) A 3 + 4a 2 + a - 6 

(Hi) 0 s - a 2 - 1 0a - 8 (iV) a 4 + 3a’ + 5a 2 + 8a + 5 

2|[\s>i^ \q ot£)»_(jp»ji|<p ^rff»f 

’mtf^ : (TFTCR RtfR TTMI jq<^ ^ ^ 

(Homogeneous Polynomial) W ^3 t a 2 +2av + 5v 2 a, y 5 R RR 15 $ rrr 
wfo ((a^rfw -snarr 2 ) i 

ax 2 + 2hxy + by 2 a, y t><=U«R ^ RRR ^f*!, om&, a . A, b r°*|ji i 

A, v, a , h, b 2f(.'SJ<P(.<P 0«1<fs Rw&^l RRT ^C«1 >4lT> RT^RSf^? FsR SflRR RVR]fa<t> I 

2x~y + y~z + 9z~x-5xyz 3nf*lf& a, v, z t>*ic«R fe=r RI3JR wi^<l> i ( 4 *rnR srsr 
' 5 ri3n 3 ) i 

^lf*t ( Symmetric ) 

<R c mft <rrrt ftarotfafe* cwrwi $r f ^Hvi cn ^ 

<nf*rite ^ stf^R (Symmetric) <Ttf*r RR] ^ i 

<7 + /) + C rt, h , C- i>«u<m sfFaR^I <Jlf*l t a, A, C bRR> ^R 

l^fRso ?nf*lfi> ^*lfe<iFs\® RTC<F i ah + be + ca a. A, c bROT <xir^ 

A“ + y~ + Z 2 + AV + yz + ZX A, V, Z bRRR 2ff®R5J <nf»t I 

2 A" + 5aV + 6 V" <TTf*ri^ x & V t>«U<M 2ffeR5J ?T|f*lfDC'5 .v. S V v£R ‘ p f?T a!> f<l ?R 

2 y- + 5xy + 6a 2 ?Tlf*fC« ^f<S<lF«'s ^11 ?nf*f C 1 ^ fejf i 




( Cyclic ) 

M w* <rtfe w *** ««* ^ ^ w 

«m **w ^ *Mfa *t ®s, to £ fa* on** 

HFW 4 ^ ^-3^5 <rt ^z? slfa^i ^rffa Rt (Cyclically symmetic expression) ^T ^ ' 

W totr ^R <#ro to? fkara tost wFwra ^t ^ ^tfrw ** ^ ^ 

i 


Y 2 + v 2 + z 2 + XV + VZ + 2A X, V, 2 5TO*5 4?^ ^ZF-^R5 

*if*r, tor ^ b^i^RR x49 y,y r w z 

^ ’ff^S .v RRT^ Hlfaft «TR3S i A ' 2 v + V 2 Z + z‘x 

X, V, 2 b'KRR 4«pfi> biih-^fiR 5 ?Ilfa I 

X 2 - v 2 + 2 2 <ttHS ?ifa rs, ^nfl ^ x <*ra ^ y, V 

*m - >w z Wf X WICT ?Ne / -r +.r mPK® 5 S*t 1 OT <#l c«lw 

faS I 

f% 5 ® WOT «ot* stftw <#t W-3#W I ft* «otj WF-aFfiw <nft aft™ I tw. 

X 2 ( V -z)+ y 2 (z - x) + z 2 (x- y) ^nf^tfB K5-3ffa®, ft* ** I *WI, J<WV 

^ ftfftra -*xm y- (x- z) + -r (z - y) + r (,v - x) *tft ’fi'ssi ara *t *P^* ?rf*ffi csiw fta i 

38^1 : *ftra #>itc 4 x,y WOT <nftw F(x,y) «W ^ x,y,z wot Jrtftw F(x,y,z) 
TO^HR?! «rlfa ^T?TT ^ 1 



i | (Tftrf'8 CT — + — + — £ffaRsj Try fa® ^ZFfsRs 1 
' y z X 


x y 2 
F(.v,y, z) = — + - + - 


5f7<f fajSr^s? 


^ $wrc* fem c^HRt faw <*$ I ^nfal^ 

^fqfaypr TO fcWJ* ^ i w c^HRt ^ % V!*1 

^’f’nwr? RIOTJ ^ ^t v£WTfa* « wrfe M*mr 

f<^bH l "TO ^f‘ 5> r?ft ,> R ^5 1 

4 £fTOf^£|S*tI (R, <7,^,C t>«l^ 

(,) OTW 53F-3Fto (a - 6) OT, (6 - c) (c - a) 


■^TR I ^ T T 

(*) ^^5 ’snOTg NS ^ 'sryzrm ^rsrsitf^ '^-Tssfsy^ k(a + b + c) * k(a* + b“ + c*) 

+ m(ab + bc + ca) CT*mR H/n^i 





00 


^PR*f *Pi ^n n<r^?j wi ^r 


^TR? "SRI 4R? TfB ^TSTF? ^5, v*>R Tj$fi^ 

I 


* 1 bc{b - c) + ca(c - a) + ab(a -b) R §^tmR %>m <jr 1 
■SRTMH ; fiRTO *raf%- 
bc{b -c) + ca(c ~ a) + ab{a - b) 

= bc(b - c) + c 2 a - ca 2 + a 2 b - ab 2 


= 6c(6 - c) + a 2 b - ca 2 - ab 2 + c 2 a 
- 6c(6 - c) + a 2 (b -c)- a(b 2 - c 2 ) 

= 0 ~ c) {be + a 2 - a{b + c)} 

= (b~ c){bc + a 2 - ab - ac } 

= (b~ c){bc -ab-ac + a 2 } 

~ ( b ~ c){b{c ~a)~ a(c - a)} 

= (b- c)(c - a)(b - a) 

= -(a - b)(b - c)(c - a) 

fWH K*f% : im atftffe a a? ^ P(a) TO TO® a -w afetf b aPra.mR CT , 

P(b) = bc(b-c) + cb(b-b) + b 2 (a-b) = 0 3«5R, Saaro (a-b) S>f 3 
«M» ft* tor wfe -pr Swiro m , 

’SRI sffR «1 ^r l 

bc(b - c) + ca(c - a) + ab(a -b) = k(a-b)(b-c)(c-a) (1) OTTO k -ref5 w , a ,b,c 

flwnrawi (l) toi (1)*r* fl = o,A = i, c = 2 ^ranft, 2H) = <t(-D(-i)(2) ' 

=> k = -1 

•'• bc ( b - c ) + ca ( c ~ «) + ab(a -b) = -(a - b)(b - c)(c - a). 


9 I a 3 (b -c) + b 3 (c-a) + c 3 (a -b) ca S^at*tca 1 % 3 a«t as i 
’ mR : 1,MEw a «* ^ P(a) %H TO TO a &, *#TOf b <fe! a*, 

P(b) = b 3 (b - c) + b 3 (c -b) + c\b ~b) = 0 

Tmts •ww Saamr ^n# (a-b) sro siPra aaf6 »*. , <m cro? am j®. 

a#^ #*t cro? (, b-c ) aa? (c—a) 5ro a>ra i toi<t 

wfe ?nPl -w (a-b)(b-c)(c-a) 1%=! TOR TOife niPl i »[wr al% aaw 
TOT-rft ^ 4 * TOR Wife *tf5| TO . 9K^, <5t k (a+b+c) TO, (3WCT k 





(N) 


... a \b -c)+b\c-a) + c\a -b) = k(a - b)(b - c)(c - a)(a + b + c ) (1) 

a b, C 43 3TC33 1 5FTf (1) I 

T^x (1)^^ a = 0,b = \,c = 2 2 + 8(— 1) = k{- 1)(- 1)(2)(3) k = -\ 

(1) $ k = -\ ’Tit, 

a\b -c) + b\c - a) + c\a -b) = -(a - b){b - c)(c - a)(a + b + c). 

ms&s I (b + c)(c + a)(a + b) + abc c* 1^3*1 ** i 

mm ■■ stfrffiw a *s ^ p(a) ftwwi ^ a m ift’®* -b-c ^ ift, 

P{-ib + c)} = (6 + c)(c - b - C)H> -c + b) + (-b- c)bc = M6 + c) - bc(b + <0 = 0. 
ipm. ®«.1PPP ^ ( a + b+c ) spra sifts , a<vs siftft ft* 

syffl w OT a* w 1 v* ^ ^ 

snan? nv s i ft* KF-apfw s?<# SI*, ’**!*, k(a 2 +b 2 + c 2 ) + m(bc + ca + ab) 'awtcra SI*. 
C*WTFT H/k ' 

... (ft + e)(c + a)(a + 6) + «6c=(a + b + c){k(a 2 +b 2 + c 2 ) + m(bc + ca + ab » (1) 

a b c 43 *rtt?ra w (1) 1 

(!) ’a a = 0,b = 0,c = 1 «*i in a = l,i> = l,c = 0 «W **. ° = * ** 

2 = 2{k x 2 + m) 
fc=0, 771=1. 

3ta ’tit, (fe + c)(c + a){a + b) + abc = {a + b + c) (bc + c a + ab) 
aw : ismssi 4 « *rawipi* a«ra •rafts "raft* S^m** « **t «sm* s a *Pft sift 
Swiw f^m 3r?rt 3R3 i 

: a , 6 « c 43 w ^ ^ ^ ctmtw * 

a 3 +^+c 3 -3afec = { fl + ^ + c)(a 2 +^+c 2 - ab-bc-ca ) 

sjsfS} sfsnct (>Hl*(f3 stt^RTf SIESIW 3R3) *• 

a 3 +6 3 +c 3 - 2abc 
= (a + fc) 3 - 3a6(a + 6) + c 3 - 3aftc 
= (a + fc) 3 + c 3 - 3a6( a + b + c) 

= (« + & + c){(a + fc) 2 -(a + /))c + c 2 }-3a6(a + ^ + c) 

= ( a + ft + c )(a 2 +2ab + b 2 -ac-bc + c 2 ) - 3ab (a + b + c) 

= ( a + ^ + c)(a 2 +^) 2 +c 2 -ab-bc-ca) 

3H\*\ (TTsrsnfe ^- 35 ^ •• 

fl 3 + 63 + c 3 -3ai)c ^tte a P(a) a = -(^ + c) ’ft, 





p{-ib + c )\ = -{b + cf + b 3 + c 3 + 3 (b + c)bc 
= ~(b + cf + (b + cf = 0 

a+b + c ?T f *t1fa a 3 +b 3 + c 3 -3abc *nsn? 

^rt, ^T°s ^tft? k{a 2 + b 2 + c 2 ) + m{ab + bc + ca) 

TO, (TITO A" « /w 1 a,b^c 4<f ^srj 

cf + b 3 + c 3 - 3 abc = {a + b + c ) {, k(a 2 + b 2 + c 2 ) + m{ab + bc + ca ) } 

4TOSITO a = \,b = 0'C = 0 WTO = = = 0 A: - 1 w 

2 = 2(k x2 + m)=>k = i <W ] = 2 + m=>m = -l 
:. k = 1 /?i = -]. 

■■■ ^ + ^ + c3 “ labc = (a + h + c)(a 2 + b 2 + c 2 -ab-bc- ca) 

i I a 5 + /> 3 + c 3 - 3a />c = ~ (a + b + c) {(a - bf + (/> - cf + (c - a f } 

Wt s CTO£, a 1 + b 2 +c 2 -ab-bc- ca 

= ^(2« : + 2h 2 + 2c 1 - 2ab-2bc-2ca) 

** |{(a : -2tf/> + /r) + (6 2 -26c + c : ) + (c : - 2 ca + a 2 )} 

= ~\(a-bf +(h- cf + (c—af } 

•'■ a 3 + h 3 + c 3 - 3abc 

- (a +b + c)(a~ +b~ +c 2 - ab - be - ca) 

~ ~(a + b+c){{a-bf +{b-cf -\-c-af j 

^ i ^ a + b + c = 0 ^5, TO a 3 + b 3 +c 3 = 3abc . 

vs i ^ a 3 + b 3 + c 3 = 3abc TO a + b + c = 0 3^ a=b = c. 

<t ! (a -bf + (b- cf + (c - af ^ftro ^ i 

’■ ^ A = a-b,B = b- c W C = c - a. \5fror, 

A + B + C — a — b + b — c + c — a = 0 
^°S 4 3 + 5 3 + C 3 =3^C 

(a - 6)’ + (6 - cf + (c- af = 3(a - 6)(6 - c)(c - a). 

^ from 

> i (*) a(/> 2 - C‘ 2 ) + b(c 2 - a 2 ) + da 2 - b 2 ) 

(*0 a 2 (fr-c)-Hft 2 (e-a) + c\a - b) 






(*t) a(b - cf + b(c - af + c(a - bf 
(X) bc(b 2 - c 2 ) + ca(c 2 - a ") + ab{a~ - b~) 
(«) a{b - c) + b*(c - a) + c 4 (a - b) 

(*) a 2 (6-c) 3 +/> : (c-fl) 3 +c 2 (o-/») 3 
(X) X 4 (>’ 2 - Z 2 ) + y\z 2 - JT) + z 4 (*“ - V") 
(3f) a 3 (& - c) + b\c -a) + c~(a - b ) 


* I *lf*F 


xr -yz 


- = *0 ^r, 


a b c 

Cfr^rf'Q (71, (a + 6 + c)(x + y + z) = ax + by + cz . 


« , * (a + b + 0(ab + bc + ca) = abc *S, TO OT1W W, (a + b + cf = a 3 + b’ + c 3 . 


Wf ( Rational Fractions ) 

ifg 4^ « -TO w fta if* ■*«* V" * ' n* 


x ^ ... fl +a+ . L ®gn?i i 


frnw j> i w ^ 
(jpTWH : 2^3 ?nf*f 


: {a -b){a-c) (b-c)(b-a) {c-a){c-b) 

« + * - + 

{a - b)(a - c) ( b - c)(b - a) (c* - a)(c - b) 

, b c 


-( a-b)(c-a ) -(b-c){a-b) -( c-a)(h-c ) 

a(b - c) + b(c-a) + c(a-b) 

- (a - b)(b - c)(c - a) 
ah - ca + be - ab + ca - be 
-(a-b){b-c){c-a) 

0 


-{it -b)(h-c){c - a) 
= 0 


a- - (b - cf b - (a — cf r 3 - (« -bf_ 

*****'™™ ■ ~a ! 

{a +h-c)(a-h + c) _ a + b-c 

: 2:^4 o?fls*1 = — ” " , , _ ' ”, , 

(a + h + c)(a -h \-c) a + h + i 

r _ {a+b - c )(h-a + c) _ h_- a_+ c_ 

^ ^ = + + ' u+h + c 








^ftrr = ( c + a b)(c - a + b ) _ c + a - b 
{b + c + a)(b + c~a)a + b + c 
:. < *L +b ~ c , b-a + c ^ c + a_-b 

a+b+c a + b + c a+b+c 
_ a+b-c+b-a+ c +c+a-h 
a + b + c 
_ a+b+c j 
a + b + c 

« I ^?l®f : ( at + | ); t (gy+jf ( az + lf 

(x ~ >’X- - ■ X) a - y)(y - z) + (y - z)(z - x) 

TOW : sms = < < «' + l) ; )0— z) + (av + l) V2-rW(»,4.»=f.. v > 

(x-yXy-zXz-x) W 

0) W *ra = (a-x- + 2ax + 1 )(y - z) + ( aV + 2ay + I)(z - x) + (a V + 2az + \)(x~ v) 

- a ^ x2 (y-x) + y 2 (z-x) + z-{x-y)} + 2a{x(y-z) + y(z-x) + z(x~y)i 

+ {y-z) + (z-x) + (x-y)} ’■ 

fW * 2 (>' - z) + y 2 (z - x) + z 2 (* - v) = -(.v - y)(y - z) (z - x) 

4y-z) + y(z-x) + z(x-y) = 0 W? (y-z) + (z-x) + (x-y) = 0 

O -a 2 (x-y)(y-z)(z-x) 

<nf*t = z a '( x ~y)(y-z)(z~x) = _ , 

(*- v)(7-z)(z-x) 


^‘rk« c f 8 i ^ : __L_ + 2x + 4* 3 8 jc 7 

* + a x'+a 2 x 4 +a 4 a x -„v s 

: ^5 <nf*t? 

* 4 + <» J 


8x 7 


4** a 4 -.r 4 + 2x 4 
x 4 +a 4>< cr 4 — ,v 4 


4x ' x « 4 + -V 4 _ 4 r' 

^ 4 +£:/ 4 ci 4 -,v 4 rt 4 -„Y 4 



•’• < pf 7 T^ + 4jy 3 _ 2x 

x~ + a 2 a 4 -x 4 x 2 + a 2 
= x "“. -:r. + 2.r = 2x_ x <r + .r = 2* 

■ r + "" " 2 --v“ r+V <r-.v 2 


<nH = _ L_ 


a — x + 2.v a + j 


«' - r 

I 


r + a a~ ~x~ 


a ~ x~ 


a' - x~ a - x 




Scovas 




: 

^=1 ^ : 


b + c 

c + a 

a + b 

i 

<T 

l 

(b - c)(b - a) 

i c ~ a)(c - b) 

a 3 -l 

b 3 - 1 

c 3 - 1 

(a - b)(a - c) 

i 

I 

-C 

(i c-a)(c-b ) 

bc(a + d ) 

ca(b + d) 

( ab(c + d) 

(a - b)(a - c) 

0 b-c)(b~a ) 

+ (c-a)(c-b) 

a 3 + a 2 + 1 

t ^ 3 + ^ 2 + l 

c } + c 2 + 1 

(i a-b)(a-c ) 

(b-c)(b-a) 

( c-a)(c-b ) 

a 2 + be 

b 2 +ca 

— i 

c 2 + ab 


(a-b)(a-c) (b - c)(b - a) (e-fl)(c-6) 


( Partial Fractions) 

Wpi* ftawftita ctttot m sm*f *?n c* 

aiowi^IU^ ^rcwng; ^5?(T?j*ra srt?^ ^ ^ \ m^m, *%\?*\ n 3x ~ 8 ^ 

x 2 - 5x + 8 

3x - 8 2(x - 3) + (x - 2) 2 1 

*TO, = 1 - _... ! 

X 2 -5x + 8 (x-3)(x-2) x-2 x-3 

2pr5 «5jT?£*f?r CTi’ttm <j£*f sm*\ ^ctm i isrfo^ 

"4><it ^c.^c.5 1 


^ Af(x) 'Q D{x) x N(x) ’srnsn ^ O(x) »£Rf *TT3Jt C5jtt> 

^ t#1 ^fT 5 ( Proper Fraction ) i *R N(x) 4<i ?m ^ £)<» ^ mtt 

^STR *mt ^1 m*rn <T5 (Improper Fraction) ^ft ^ i 

m x 2 + 1 

CTO, ! 

(x + l)(x + 2)(x - 3) ^ 


2x x + 3x“ + 2 

- — — 'Q ofspp® i 

x+1 x + 2 

(R, w ^ WR 6 ! vgffi <fc<j cfssRt ’tW'STFrK^ 7[f%siTSR^«nR 

^R’ijN ^ ^*l#t 4 ^# Sf?^5 C^tWsfiC’l sm*\ <p$\ 


*nn I 


x ’ + 3x 2 + 2 -, 6 

= (x“ + X - 2) + — — - 

x+2 x+2 


WT-fcr, St&VSJJ ^tf^-^-io^J 






^ - # arre ^rtsf 5 ^ «jfnpr 3f3 e r$ 33133, f3% C33n?n i 

vf^f% : mfsj ^ * 4<j>vj|\sftf*fg ^3133* 3TC35 %S £331711 ^3t33>t ^•ssl-jf'G 31 I 

5x — 7 

^yfgjpt i | C3 ^lftf*l3 «?ffvC*f Wt 3*3 I 

(x - l)(x - 2) 

~ 5x - 7 /I 5 m 

331313 : 3f3, 7 + (l) 

(x - l)(x - 2) x - 1 x - 2 

(1) 43 ^©?3TO> (x - l)(x - 2) 3131 «*! 33S3 3Tt, 5x ~ 7 = A(x -2 + B(x - 1) (2) 

*jt x 43 TO1 3TC33 sri TO l 433 (2) 43 ^5331^ x = 1 3f%£3 *T$, 5-1 = A{\ - 2) + 5(1 - 1) 
31, -2 = -i4, :.A = 2 

T5H313, (2) 43 x = 2 3ta 3ft, 10 - 7 = A( 2 - 2) + B 

31, 3 = B, :.B = 3 

433 ^ 43s. B 43 313 (1) 4 3f3C3 31 it, — — = —^-7 + —~Z ' 

(x - l)(x - 2) x — 1 x — 2 

3H?PI3S ^JJlSPf f3W 3£3f 1 

3^31 : fiffps ^SflSflfihl ^n?.1*t3S «’JR‘C3 331*1 C3 33133 ^3C3 31 3ft33 3^3 C331 C3^ 3TC3 I 

^ = 2>±3(£d)=_?£zL_ = ^ M , 

jc — 1 x-2 (x-lXx-2) (x-l)(*-2) 

r + 5 

^wlggct 5 I C3> 3n?f*f3 33tSJ*t 33*1*1 33 \ 

(x - l)(x - 2)(x ~ 3) 


~ x + 5 A B C n 

(x - l)(x - 2)(x -3) x — 1 x-2 x-3 

(1) 43 ^I’lTO (x - 1)(X - 2)(x - 3) 3131 ^3 35T3 3lt, 

x + 5 = A(x- 2)(x - 3) + B(x - l)(x - 3) + C(x - l)(x - 2) (2) 

(2) 43 ^533^ x 43 TO3 3TC33 WW TO | 

(2) 43 ^s33W X = 1 3 fSra 3lt, 1 + 5 = A(- 1)(-2) ^6 = 2A=>A = 3 
^1313 (2) 43^33C^ X = 2 3%3 3lt, 2 + 5 = S(l)(-1) => 7 = -B 

/. B ~ -1 

4<K (2) 43 ^©331^ x “ 3 3f*TC3 3lt, 3 + 5 = C(2)(l) 31 8 = 2C 31 C-4 

^ A - B *« c ** ™ ■ (1) " ^ = :^ ^ + x^3 

4fi>t 3^3 «giwf3 ^IvH^ 333*1 l 



ftffa to? ^s? ?i ^tstr ^?, ^ ^ ?t?rf ^r*t to to? 

?5a ’SK’W f <M(.^ ?? I 


'E'iK?'l o i 


(*-1)0 + 5) 
0-2)0 -4) 


o$ v5rr^l*f?s ^tp*t atw ?*? i 


..( 1 ) 


Jwm! ^,- (f- i )^ +s ) ^i + ^_ + _g_, 

(x - 2)0 -4) x-2 x -4 

(1) 4? ^»?TOF 0 - 2)(x - 4) m\ *®t TO ’fit, 

(x - 1)(* - 5) s (x - 2)0 - 4) + A(x - 4) + 50 - 2) (2) 


(2) 4?^»?TO TO X = 2,4 ?fro *nt, (2-l)(2-5) = J 4(2-4)?t, A = - 
mi (4-l)(4-5) = 5(4-2) ?T, 5 = ^ 


4?? A mi b mm (l) 4 ?fro *nt, 
?t fatf? wKf*r^ i 


0-l)0 + 5) =li 3 

0-2)0 -4) 20-3) 


3 

20-4) 


8 i c?> srro ?*? i 

0-1)0 -2)0 -3) 

mm : ?f?, = i + _ i_ + _?_ + (i) 

0 - 1)0 - 2)0 - 3) x — 1 x-2 x - 3 

(1) ^5?*rTO o - 1)0 - 2)0 - 3) m\ ©«! to *rft, 

* 3 = (* - 1)(* - 2)(* - 3) + -4(x - 2)(x - 3) + 5(x - l)(x - 3) + C(x - l)(x -2) (2) 

(2) 4? x = 1, 2, 3 ?fro *nt, 

l = 4-l)(-2) % A = ± 

8 = 5(1)(— 1) ?T, 5 = -8 

mi 27 = C(2)(1) ?t, C = ~ 

mz A, B mi C m (1) ^ ?fro ’fit, 

* 3 =u 1 8_ 27 

(x-l)0-2)(;r-3) 2(x-\) x-2 + 2(x-3) 

?T ^rt?f»Rs I 


^§1? : ??? TO ?T$? <3 4<p<j|\afafifg tBWf?* *TO> 4?^ tg^ltfr? :sr;*jj i 



\3n>\©<q 3f*ft5 


$313*3 <? I 


(x-l) 2 (x-2) 


C3 vV$\?Z*\ W1 3*3 | 


2 qf* 


B 


C 


(x - l) 2 (x - 2) x-l (x-l) 2 x-2 

(1) 43 ^’fro (a; - l) 2 (x - 2) 3l3t ««f TO ’Tit, 

x = A(x - IX* - 2) + B(x - 2) + C(x - 1) 2 (2) 

(2) 4 * x = \,2 33it*i *iit, l = #(i - 2) 3t, s = -l 


..(l) 


43?. 2 = C(2 - 1) 2 3t, 2 = C => C = 2 

TO13, (2) 4 x 2 4* 3*3 3%^> to 3lt, 0 = ^ + C 3t, A=-C = -2 

x _ 2 -1 

433 C 43 3T3 (1) ^ 3fro ’fit, = + 

(jc — l) 2 (jc — 2) x-l (x + 1) 2 


3t 3n<pi* «*ft?*t i 


2 

x + 1 


: 333 *£3 <1<SM 'Q tWF® f*f»jt $^’ff33 s «ltW t^5 c<Plwt ^2331^9 *3 3T I 


'SnK<H \b i 


(x - l)(x 2 + 4) 


C3 m 3*3 t 


33t3l3 : 3f*, 


v4 Bx + C 

- + - 


• •(I) 


(x ~ l)(x + 4) x-l x + 4 
^^’PTO (x - l)(x 2 + 4) 3T3T ®3 TO 3ft, X = A(x 2 + 4) + ( Bx + C)(x - 1) (2) 


(2) 4 x = 1 3ta ’fit, l = 45) => /l = -^ 

x 2 <3 X 3*3 TO ’fit, A + B = 0 («) 43^ C - B = 1 (8) 

(3) 3?, 4 A - - 3tro ’fit, B = -- 

5 5 

I 4 

(4) 3* 4 B = — 3ta ’fit, C = - 

5 5 

433, 4#'®C43 3t3 (1)3*4 3to ’fit, 

1 _* + 4 

= — | 5. = ! X ~ 4 31 13C43 1 

(x - l)(x 2 + 4) x-l x 2 - 4 5(x - 1) 5(x 2 +4) 


’f«P3 ’f3it% : 333 "TO 3^?3 'S fonl'sRRH 1fc’ft33 5 3fW 43?. $*ft33 3S3I 3 J C33sft>3 *233t^fs 3^5 i 







x 2 (x~+i)‘ 


OF ^Tsf*^ ’St’JItOf «TTO ^ | 


mm : *#, ! = d + JL + Q±J2.J&+£_ 

x ( x 2 +\ ) 2 x x 2 x 2 +l (x 2 +\) 2 

0)4* fcwr* x 2 (x 2 + 1) 2 mi ««r to *rft, 

1 = Ax(x 2 + 1) 2 + B(x 2 + 1) 2 + (Cx + D)x 2 (x 2 + 1) + (Ex + F)x 2 , 
(1) 4* X 5 ,* 4 ,.* 3 ,* 2 ,* 43 

^ + C = 0, 


.( 1 ) 


•( 2 ) 


B + D = 0 


2,4 + C + F = 0 
2B + D + F — 0 
,4=0 


5 = 1 

^ + c = 0c®^ = 0 3%3 *fit, C = 0 
5 + F> = 0 05 5 = 1 *n^ f Z) = -1 
2,4 + C + F = 0 05 A = 0,C = Q ^fel E = 0 
mm, 2B+ D + F = 0 0® D = -1,5 = 1 *f3ra*|fc, 2- 1 + F = 0 => F = -1 
■'• ^ = 0,B = 1,C = 0,Z) = -1,F= 0, F = -1 

( 1 ) 4 

1 i °~ 1 , °-i __ i i__ 1 

*V + 1) 2 x 2 x 2 + l (x 2 + l) 2 x 2 x 2 + l (* 2 + l) 2 

31 | 


TO: 

^Tsf*^ ®snwr «jto m : 


>. f + r l 


... X 3 

x + x - 6x 

x 4 +x 2 -2 

'D 1 — 

x +3x 2 +2 

X 2 

8 1 

tfl 1 

2x 

(x-l)\x-2) 

1-x 3 

b 1 : 

(x + l)(x 2 +1V 




>1 f3053 CTO 3lf*rfl> 2J%JT5J? 

)a 2 +b + c (1) X y + yz + zx (*t) x 2 - y 2 + z 2 (V) 2a 2 - 5bc - c 2 






< I (i) a + b + c = 0 *3, TO a 3 + b } + c 3 = 2 >abc 

(ii) P(x,y,z) =-+-+- 
y z x 

i 2 4 1 

(Hi) + - X + -J— r — - 

1+JC 1 + JC x — 1 X-l 

C^HfS ? 

(*) / « ii (*!) if vs Hi (1) i « Hi W i,ii « 

x 3 + px 2 -x - 7 4? fcW?* X + l I «ll(.«1iw ^ ^ 8 ^ 

mo ; 

o i P ^ "sth <pv® ? 

(*) -7 0*0 7 (*0 y (*0 477 

8 i $vn*wOTt?r , © c r^ ? 

(*) (X - l)(x - 1) («) (.V + l)(x - 2) («) (X - l)(x + 3) « (X + l)(x - 1) 

,j | x 4 _ 5 X 3 + 7J 2 - a <ortS ^*fPr^ jc — 2 (Tt^'S 71, a = 4 

^ i ^ <h, p(x) = jc" - a" , TJ^TTTT n ^ rt^’W W a 

(^5) CWS CT, ( X -a) ^*^3 ^ Q(x) W 7H 

/>(*) = (x-0)(2(*) ^5 i 

(*l) n cm Wit CT, (x + a) 43^ ^ £>(*) ^ W 

7R P(x) = (jc + tf )£?(*) ^ I 

si wn m, P(x) = x n + a , n a if3?s i n ftcm *W*nT 

c^flvQ CT, (jc + a) v£)<t»T 15 ^3“ Q(x) f^4rr 3>3 th, 

P(x) = (jc + a)Q(x) *$ i 

Vi ^3 3>3, P(x) = ax s +bx< +cx 3 +cx 2 +bx + a 753TC3 a,b,c 3 f 1 * a * O.OT^flCT, 

(* - r ) />(jc) 43 ss^S term* ^9, ^ ( rx -~ 1) * P(x) 43 <ortS i 

& | fcl^ 3>3 : 

(i) jc 4 +7jc 3 +17x 2 +17* + 6 

(ii) 4a 4 + 12a 3 + la 1 - 3 a -2 

( iii ) x 3 + lx 1 + 2 x + 1 



vstb'oj? 




(iv) x(y 2 + z 2 ) + y(z 2 + x 2 ) + z(x 2 + y 2 ) + 2xyz 

(v) (x + l) 2 {y - z) + (y + l) 2 (z - x) + (z + l) 2 (x - y) 

(vi) b 2 c 2 (b 2 ~c 2 ) + c 2 a 2 (c 2 -a 2 ) + a 2 b 2 (a 2 -b 2 ) 

. 1 1 1 3 

io I Tfc —+ +--= **,TOC*NT«OT, bc + ca + ab-0 ^Rl, a = 6 = c 

a b c abc 


iii x = 6 + c-a, _y = c + a-6 W z = a + b-c 
Jf 3 + / + z 3 - 3xyz = 4(a 3 + 6 3 + c 3 - 3a 6c) 

I 

(a) + + £ 

(a~b)(a-c) (b - c)(b -a) ( c-a)(c-b ) 


( 6 ) — + + £ 

(a - b)(a - c)(x -a) (b- a)(b ~ c)(x - b ) ( c - a)(c - b){ x ~ c) 

(c) ( a + bY~ab ^ (b + cf-bc ^ (c + a) 2 -ca 
( b-c)(a~c ) (c-a)(b-a) (a-b)(c-b) 


(d) 


1 | 2 
(l + x) + l + x 2 


4 8 16 

1+* 4 1 +X* + X 16 -] 


io I spm <Rt : 


(a) 


5x + 4 
x(x + 2) 




x 2 - 4x - 7 
(x + l)(x 2 +4) 


(b) 


x + 2 

x~ — 7x + 12 


(e) 


x 2 

(2x + I)(x + 3) r 


(c) 


x 2 -9x-6 
x(x-2)(x + 3) 


i8 i Wx^^^ /^(x) = 7x 2 - 3x + 4x 4 ~a + \ 2x 3 

(^) pn *ro* 4?# ^ 1 

W P(x) (x + 2) a ^ i 


CT, 


Q{x) = 6x 3 - x 2 - 5x + 2 *racro gjjj-0 to />(*) w Q( x ) 4? 
’twrm ^ i 

1 JC. v, 2 43 3^# TOn, F(x, V, z) = X 3 + V 3 + z 3 - 3xyz 

(^) C3, F(x,y,z) TOTI 43# 3tf*t i 

(^t) F(x,y,z) (& <F3 43° v F(x,_y,z) = 0, x+ y + z * 0 ^ 3 , to 

CW3 cq, (x 2 + y 2 + z 2 ) = (xv + yz + zx) 





(’t) x= b + c — a , y~ c + a — b z— a + b — c 3$, C t f^'S CT, 

F(a,b,c)i F(x,y,z) = 1:4 

^ l 5^ x 4? <^*1 ^OTT, (x + 3), (. x 2 - 9), (x 3 + 27) (x 4 - 8 1) 

(<p) ^ Wt JW ^ ^°v*f ^ ^ 1 

/*|\ x + ? Z <^$ v5rr°f*R> «?p?r , *ra ^ra i 

x% 9 _ 

(5|) T5*rarer st«m, footer 4^1 ?tf*w^ sw ^nf*ra >r1%w 

sr^t*t i 

i (x + 1) 3 j + Cv + i) 2 

(^s) x were ! < sfT^rr? ^«fat ^ 4 <r x wr^ <k*i im ^m, W W « 

^ ^ i 

(^) y bic^ra ^*i% ^rM ^*faT ^ <w y wt^i *n<i *nan, *r®& wt 

x3 f?J<fg <J5<j | 

(«t) x « y b'eiTO tewt TO ^ 'sftarr ft'fa <R i 





f^srrs^jf^Rs 's ^fro 'sniftRw ^tototto ^ttoi « to R^rfR ^toj fro R stR t ® 

^tor^i tot tocs> i Rpto %*fKTOPT *reaFra fror#[ «fwj ntro to i «tt 

*n*flf*w ®w>to #tw %tortto wrwnw 5 ^wtoi toto> i 4 

^siTOT&TO 'SRT TO oif-sc.^’ toTO* ^f8 TO 6 }! TOT TOTO t OT TO? ‘'T^TT^I fifTO ^?j»t 

^tototcto fc*f*iTOTj3 TOta ^iwirtt, R#?j *rto to : ^f*ww<T to*^ to?, ^tototcto 
^I'twj? fro ^iwhiri tot to i tottoto to ^?c*t ^sitctor to?. to R^fro toto 

RRs 'TO 'iJlWlHl « £fS|TCTO 'SRT TOTO Wf TO I 

^5fTO CTO fTO1%t - 

^ TO ^RoTO TO^fl ^THTf 'IHW I 

> ^TOTOITO ^fTOTO '3 < T?f TO SPrS ^TOreWT sfTO « gfWffi ^TOW TOW t 

> IRfWr? *fRw>ti, «TO^5 'fl toR'^ *mRR ^TOT'SWTf TOR « efwR TOW TOW i 

> 3TOWEI ^TOfFJ TOR « SfWR TOW TOW 1 

tJwfro ^itott tor <5 £twr tow toiw \ 

r o (^») ^RltC 5 tRrf 3 T TOMt^s ^!c.«iImI 

t3fct<l TOl^ TO 'Jjoo TO 'SffiR RTO® fTO *1%'5 %WRRPT TOW# CTO 

%^fTOJ ( Theorem ) ?®fal TO^ i ^‘ p tTO r rf& TO TO^TTW ^TOTOTCTO ^TOT TO 
’fRt^s i TOf TO TO« TO >000 TO ^rKR fsp#TJ ^RTOftt^fCW 4 % ^*fTO3fi> Wf TOR %T l 
^TOTOTCTO %TOfRT RRjj'sfW TOR TOT TO 1 RrpT^rfsT^ RqiW TO *j|f5 TO®! WTOT 1 \5l§ 

^rtw wnwt TO 6 ! wtot to R i Rw^Rt to tor R^rRifro* WfRfRw TOW l 4TO 

*3? ?®fR <3 R>^ WTWTTTRT RTRW I 

. t'WrT'S-i 

^TTCTOTCTO ^TOfT : 

TOW 5 !^ Finest <1 oiR^CTO «*ra C^2STO 'Q^ 'iT%® ^^fc^TO? 

C^PTOT? TOfe TOR l 

A 


n c 

f5l5 o.i >[»lf.<Iit^f fer§®i 



, vbtb'osi 5 tf^$-b'^“io' 5 T 





f53i £1? ABC £1'3 5 It> Qs^'S? i ZBAC 7 fSR^t c f £)^° BC 'aif'©^®? I BC 'ai frosts 

'S 9 !^ C<pIc.^I '5H5^ < i <lC <? 1 £13 (71 C^ilTF 5 ! $/.<] ^T?®1f| <ls^H AB 'Q AC £!^f V 3 9 T3 

'Sp^f <r><3C«i £I77F3 (,^^^0*1^ CTTOM £1? I 

^i/n 

BC 2 = AB 2 + AC 2 
BC 2 = BB,C,C <7OT*T I 

AB l =AA x B x B 
AC 2 =AA t C,C ” 

S'l!^<J <: r^‘ ! 1, £3^1l> >WC<Pl% fa^OST* (fwi : VS.O) 

^Jl TOTO^ (7ft 7 TO12R7T 8 (TT.ft 'Q 
6 (TT.ft. ^l«ra ^ 9 t 9 rK7rra ?i^p 
^Tf TO TO frftj 1 0 (Tf.ft ^ I 

'^^ 9 i’«i(.<5, c*j c<p i c«^ f ^ <nsj.<i frrftft ’ s n*fjw '0'sl« 

TO[3 "(Tftj WHI ?Rg? i 

^sTOWft? ^ 9 f 9 tTC t rT? fTOftvs 

fijfvb-'SsI R>l1w 9 lf?lfb'® l 

f&3J : 0-0 

WTOl 

C<P I C.»i I fi'^C'Sr^ £)ftl> •TO<1 '3 9 f^ otft'o ^ff7^E3J?l ^ ojI^nss 

* 1*1 Rui ■yfsrR c*rwr^ TOTO^ erotic i (f^3 : 'S.s) ?>? i 

A 

A ABC TO BC TO ^jf^fSf TO°v ^ TO ^TORTI AB <3 AC. 

b oiri®© c 
fea : 0.8 

BC TO* ^f%vc C^ZTTp^T 'SiTO Tjjt ^ITORTT AB 'Q AC 'QTO ; 5[f%^5 

^^ffT^I^CTO (T^ITF^TO ' 5 T s l1%^ TOT 5 * I 
TOK BC 1 = AB 2 + AC 2 
TO^°, ZBAC £1^ WTO i 

^TOTO^ 9 ! TO^T W« 9 Ttf?r, TO A ABC £1? AB , BC « CA TO3 ftftj 6 (TT.ft 10 OT.ft 

'S 8 (Tf.ft 331, 'TO£ 6f l ZB AC TO*fTt TOFTO 3W i 
(TTC^, AB 2 = 6 2 OT. ft. = 36 (71. ft. 




A 


8 


B 10 cm C 




\5 stRss 


BC 2 = io 2 c*. fsr. = 100 ?. ot. ft. 

^c 2 = 8 2 <7T. ft. = 64 <7T. ft. 


C 

fsaj o.g- 

« 0*0 ®T« 'srffcW’t (Orthogonal Projection) 

^*'1^ : C^It*Tf f r <MZ '3*1? (W’k'll U^« 'SI i®^ 1 SS*1 ASIC's "5^ 

ftft% <^rra i 

^ at tirat P cwkrt (ftar ) i p c«n^ at 

C3*Tf3 'S*f3 «T9 PP' 43^ pp' t£)^ p' | 

P' AT C3*fl3 'Qm P w* I vsfsfa (TFKRt ftftg C 3 *tf 3 

43^ I til *fRr«n C^ 3TO *nft,C3nCTt R3*TC33f3 v 3*R ^ <^rR 

«T^ i£|^ fts^ I CT c^uu ^ *p? 4f'k 1 SK*f3 fcftj *Rj I 



P' A' B' Y 

traf : « 


AT 4* «®Rf c^TCTt p ^ ca^urr AB 4* i 

C^t <C*m *N : 

sn^ft^a? a 'Q b (ftar = '©.'is) i 4 ^ a « 5 Rrj csrw at C 33 t 3 «*ri 

33OT al4'« 55' I AA' *TCT3 /*' 43^ 55' ^ 5 ' i ^ ^' 5 ' 

at c<wr? 's^ra A5 c^n?i*m 1 

C3*ft 3tm °T3 ^t33 3T3TC3 ftefa ^rf ^ 1 tsft A5' (srcrRWs at C33t3 

AB GFWI3 ®N (< Orthogonal Projection) 3*fl ^3 1 

o’P^tfa : 

i I C^fCWl C33I3 'G*!? »i3? <lR^ C^KRf ft*^ 'qR'® «ic^fi5 ’IRRhj'^ ^ R-tj*] e=f^ '8|fec^ -»f | 

* 1 GPR* 'GTS Wi C33t3 R^ I WT ^ ' ^Rwc T?T Mj | 

■© 1 c^1M RRs ' J iaii'®^i«i orWRi =tv ^ ^tr ^ 1 

ftai 'S.'Ij 4 AB C?NW AT ^ ^r rat^H ^5 = vl' 5 ' 1 


BC =100 = 36 + 64 = AB 2 + AC 2 . 
ZB. AC = 90°= 1 


„f^ 

B lOCTft 



^3Tt3t?m33 ^33 tott3 §33 3>C3 43 ? 33 'iitot’f? 3H3T3 3C33ft w«5tf ^’ ni ™ 

^fe^33 £f5fl3 ^3^33 333 i 

fc*Wt*?J o-o 

l^s^sf? t*rc*iW3 3t*3 «33 3*f cw £ C3TC33 3f^s ^ 3T*3 ^ 

- tfvwMwi 43 ? £ ^ w cwrwl 43*f& * 43 *33 w 31*3 33 

413^>W(.4 3 ^£33 *raft3 33T3 i 

f^j fcfa ; ^ <j#, ABC fagm ZBCA ^pTC^tef, /Ifi^3t3nt33 f^iffa 3t^ 43?. 

^f^s 3T533 33T3FC3 BC « iC 

5C 31^3 3f*fsT?, ; £*t3 ^33 /4C 3t^3 33 CD (fP*5 '• V.<\) I 3313 3*30© ^C3 

AB 2 = AC 2 + BC 2 + 2BC • CD. 

STSfl't : BC 3T?3 3f^at?.'C*t3 *333 AC 3fs3 33 CD ^'3313 dABD 43sffr 33£33% 

43? ZADB 33C333 ! 

3Js»3l? ^31t3l3TC33 ^33131 3J*piTC3 
AB 2 =AD 2 +BD 2 

= AD 2 +{BC + CD) 2 [:BD-BC + CD] 

= AD 2 + BC 2 + CD 2 + 2BC ■ CD. 

:.AB 2 =(AD 2 +CD 2 ) +BC 2 +2BCCD ( 1 ) 

^313 AACD 3*JC<M«tt f^^Sr 43? ZADC 33C333 I 
:.AC 2 = AD 2 + CD 2 ( 2 ) 

(2) 3?. - 3#3S3 c t ^5 AC 2 43 3R (1) 3? *I»1)3>3C3 3ptC*J 3Tt, 

AB 2 = AC 2 + BC 2 + 2 BC ■ CD [SNlfos] 

fflC<MCT f f3F§S5?3 ^ffC33C33 f33fh$ 31^3 ^33 '©ife'® 3^fW3 ^333 ^ 31^3 <3 33 33C’^23t33 

7nd% ^333 ^ Vj$ 3T?3 C3 C 333I 430 « 43 $33 ^33^3 33 3%TOf3 ^T?T$WC3J 3 fW 

3(^313 3^3 I 

%33t^3 : a ABC ZC ^3(3 431 f33%s 3t? AB l ^33 

3t^3f3W3 AC< 3 BC I 3C3 30, BC 3t^3 $33 (fe O-b-35) 43?. SC 3t^3 3f35*?F*t3 «33 
(fgai : 0-b--3) 33 /ID I ^fcC3 $«3 0)^3 CTO BC 31^3 ^33 AC 31^3 33 ^f%C33 CD I 




^$3 





B D C D B C 

#35 : O-V (3s) #31: «-V (3) 


stm : A ABD 43 ZADB 3WT3 i 

.-. AB 2 = AD 2 +BD 2 [^3TC313TC33 $33131] (1) 

333 BD - BC - DC 
ffiftafasr BD = DC - BC 
:. S'oawca BD 2 =(BC~DC) 2 ={DC-BC ) 2 
= BC 2 + DC 2 - 2BC • DC 
= 5C 2 + CD 2 - 2BC ■ CD [ ;CD = DC ] 

BD 2 = BC 2 + CD 2 - 2 BC ■ CD (2) 

433 Trsftwt (1) 'Q (2) 31v33t 3t3 

AB 2 = ^D 2 + 5C 2 + CD 2 - 25C • CD 

31, = AD 2 + CD 2 + 5C 2 - 2£C • CD (3) 

^313 A ADC 33£3^ 43? ZD MW 

AC 2 = AD 2 + CD 2 [%m:313TCT3 $33137 1 (4) 

(3) 'Q (4) ’fit, 

,45 2 = AC 2 + 5C 2 - 25C • CD. [aP#M 

ft, g. : C C3t3 AB ^33 33 *5$H<5 3l*57W 43t ^TC3 $33l37f$ 3313 3>3l 313 I 
| ^f3ft3r3#33 ^33137, 33 43?. ^tstfFIHIWa $33tW7? ~S33 f%f% ^3 

| 3fSfe $331373S[3, ^5 f333 43? I 


: 

} I =H3M*I% 0l^$f3 C3^ W3K33 3f^5 31^3 33~33 *73 t33l3 4W3 3r®73#5j *13 ^%W3 
^37 i ^531? BC CD = 0. 

3. I $33137 '5-0 'Q $33137 0-8, $33137 O-i 43 f%f%3 «33 S| fold's l 'STt $33137 'S-'S 'Q $33131 
M>-8 C3 $33t37 vS-i ^3tC3l3K33 $33#373 4*jf3WF3 331 313 1 
,_ $3^313? 4IC3HHI 3H:3^ ’ffl'© : 

A ABC 43 

i I ZC ^3(.<pI3 3J3, 

AB 2 > AC 2 + BC 2 


[$33137 \ 3 -«] 




[$WTJ «•*] 


^ I ZC TOT, 

AB 2 = /IC 2 + BC 2 
«l ZC ^JTO^TO, 

AB 2 < AC 2 + BC 2 [fc*t*fTCI ®.8] 


©.« « $*r*rmr o.s ^ ^ f%% to 


$WfT«-<M 

f3j^c^ CTwtpn ^ W ^*ra >Rft, ^ ^%d 

?<fETO<T W ^ **#««* 'STS^TSTT^ «*RI c ^3) VW< 7RfN f^«f | 

Wd*i : A ABC 4? AD ?*m BC ■37s?c < 7 i ^rsrf^tffQvs | 

AB 2 + AC 2 = 2{AD 2 + BD 2 ) 



^HR : BC m$ «*fo (fej : O-J?. O)) W £C ^ $*RT (fej « .fc (*)) ^ ^ , 


«W®t : A^5D 43 ZADB 43* BD 3f^sfTO<T AD GW3 *F? qfere t DE 

[^on frog] 1 

.-. yu^icTO cro ^tottos $*tTOj3 f^f% [fri*n3j o-o] 

^STfWf ’Tit, AB 2 = AD 2 + BD 2 + 2BD- DE .(>) 

^T?, A ACD 4? ZADC <W DC am (fe e.» (*) 43* DC C33T3 3ffex*l3 

(fe 0*0) $*t3 ^id C3*rm 33 fc’i de. 

:. cro ^totto<t ^toh q^ i M (&\*m 4.8) *r$, 

>*C 2 = ^D 2 + CD 2 - 2 CD ■ DE (*) 

433 (N,) >8 ($,) C3T3 TO *nt, 



ScO'Cfl 


AB 2 + AC 2 = 2 AD 2 + BD 2 + CD 2 + 25/) - DE - 2CD ■ DE 

= 2/4Z) 2 + 5£> 2 + BD 2 + 2BD ■ DE - 2 BD ■ DE \ [ V BD = CD] 

= 2,4/) 2 + 2BD 2 
= 2{AD 2 + BD 2 ), [33lf%®] 

: 4JlP3f(.«llft?j|(.33 ^t31PrJ3 313TC3 Bl^C'Snl 31^ « 33J313 ftefs I 

3PT 3#, A^5C 43 5C, C4 « ,45 31*3 fcf3J 33T3R3 a.b'Q c i 5C, C4 « ,45 31^3 nq*13 
<3%^ 33J31 AD, BE « CF 43 ftr3J ^ rf, e « /. 

4jtc*rf^rr%rOT3 $*r*iro ^p® <nt, 

,45 2 + ,4C 2 =2(AD 2 +BD 2 ) 


31, c 2 +6 2 = 2 </ 2 + 


d 2 + ( — a | '.• BD = —a 

{ V2 J J L 2 J 


3T, /r +c 2 = 2</ 2 + 2--a 2 
4 

31, /r + c 2 = 2d 2 + — 

2 


2 _ 2(/r + c 2 ) - a 2 


31, d 


31^331 313, 

2(c 2 + a 2 )-b 2 
e~ = — 


<w f '- = 2 Z±Z>Zl 1 


.'. C34P3 tar^DSf3 31^3 WRJ 313^3 33J3PT^3 Pt3J ’SfRf 313 I 
3T1313, 



d 2 + e2 + ./ 


_ 2(/r + c 2 )-<r + 2(c 2 + a 2 ) - b 2 + 2(a 2 +b 2 )- c 2 


= + /> 2 + c 2 ) 

4 

.’. 3 (a 2 +b 2 + c 2 ) = 4 (d 2 + e 2 + f 2 ). 


*T®31° 331 313, C3TC31 fi«OSTH 31^3 '933 34WI 3^3 P»4»W3 33f§3 f%3'® c l 

I C^3W13 33tt3 513 «CT3 33H I 


3 33131303 'i 
33131% 3r%«> ZC = W311 43t AB 'oiFo^ ^t/3 







c 2 ^a 2 +b 2 
a 2 +b 2 +c 2 - 2c 1 

3t, -(d 2 +e 2 + f 2 ) = 2c 2 
3 

^1, 2(d 2 +e 2 +f 2 )- 3c 2 . 

^£<ll°, <1=11 3t3 file's ? <1 33331303 'G‘ 9 t3 3 s ft3=3PT^C^3 C3*43k®T3 33f^ <5 f^'© c f 

^ Fi^c®r?i %*f3 \5f%\s f^ c f'Qt e t^ 3333 i 

. il AABC 41 Z5 = 60° ^ SWM 3RJ C3, AC 2 = AB 2 + BC 2 - AB BC 

* l A ABC 43 ZB = 120° m ®r 3*3 CT, AC 2 = AB 2 + BC 2 + AB BC 

« l AABC 43 Z£ = 90° 43°s SC 43 33Tf3*i D I sf3H 3*3 W, /(S 2 = /ID 2 + 3 BD 2 

8 l A4SC 4 /ID, SC 31^3 'Q^m 43?, S£\ /4C 43 ^33 ®T3 I (Tt^'Q C3, 

BCCD= ACCE 

(t i AABC BC 3i$> p >e fcnfS R\»«» sow i 3*3 ct. 

AB 2 + AC 2 = AP 2 + AQ 2 + 4 PQ 1 . 

[3?J3^ : BP = PQ = QC; AABQ 43 33 m AP . 

AB 2 + AQ 2 = 2 • (BP 2 + AP 2 ) = 2P0 2 + 2/4P 2 
A/4PC43 33T31/40, 

/4P 2 +/4C 2 = 2P0 2 +2/4g 2 ] 

b I A ABC 43 AB = AC I ^3 SC 43 *333 P PIWM 1 ^psn^ 3*3 C3, 

/4S 2 - AP 2 = BP ■ PC. 

[*\y?F$ : sc 43 ^33 /iD ^3 ^T3*, AB 2 = SD 2 + /ID 2 43?, /IP 2 = PD 2 + /ID 2 ] 

S I AABC 43 33)3)43 G 13^ frfa'o SfSfl*) 3*3 C3, 

AB 2 + BC 2 + C4 2 = 3(C/4 2 + OS 2 + GC 2 ) 

: 4TK’1tC«ll^3k33 %3*fOFT3 4lM|(.<> ^ffha Pi^l’® 3^3. C33r$ 30 Ii^C'ST3 3ts3 
^33j <3 331313 3^M3 C330> 3.C3] 

« («t) farmer « ^5 

4^ 'SfvC*! fer-^ST *3 ^'q(<I 33<P 303*f& ’Q3T^‘ ! i c f ^33I(.3J3 <j[f'Q j 3«l<P 5)313 ^s3^f*R 3531 3£3 I ^331373^ 
3303 ®RJ 3^*nsl 3 W5 TC3 ‘ S J3^T3 313*1 ^3t3*{T3 I 313)133* ^rTtfsrf^s f4 r ^CW3 3^*T«T 

3"3'C3» N'3|f3'0 '3fC«l!HI 3^31 ^C3C5 ! 4^ £{33:33 ^3 f*T^ft31 fuQ^c«T<l 3 w k<£ CS33 

13C3 I f*T33^k33 ^I33k3 I4r§?/Sf3 3^"*r®f 3°^c3 ^ k.^ I c>-s I ^3T ^t®Tt l 



: RRFf ^fD Rt^ffSfR CRfR'S'CeTf Rfw RtRTRltRR'sftR 

RfRRf&R CR] e f'§c e 'lttf RRH RR, <sZ<l <j^'S? R*j*ftRT% <i?S'£^ ReR RR i 


Rt^R ^RiWX C^aj R*j*F5t : RRfR TOfTR Rt^fRf*f§ <l^>05?<1 %( fR^TOTCR Rfc 

%il-al<j!^<P'45|(.<t RIRRf&R ^Rfa^'TOTR TO ^WIW f¥\ <Rt TFT?! CR, Rs^®? ^ | ^<] - 
0) ^[RR (RnRTOI ^R 4R?, 

(^) ^rjRR Rt^R R^RTns RRR “3R, ndc<i R^Sf 7p^*f ( Similar ) <3s^st rri RR i 

D 2X C 

X 



G 


N 


fsai o.io 

^RLRR fbM R*^ <MCR CRRR CR, 

(*) ^IIW ABCD « R< EFGH ^J*T RR rIr^s ^IRt *Pf*fCRf% i 

(*) R*f EFGH <3 RRR KLMN RR *#« vsftRR *NfR^'a£*TfR CTOTOI R[RtRf%5 f^«14<IC c R 

R“CR RFJRR Rf?£ ^fD<q ^RT^’TOfl >i^H 3[R [ 

%§t$fR (Re TtR ^mr £ WSJ rr Rf I Tj$T> %|USR *NfR^8C*TfR CRTR fS|R4>dt R? TO Rft 
TO^\aR ^ffjfRo R\s n$n><5 ^R# ^ 3R, "TO ^RRllte TOT RR 4R^ Q)^®r Tj^fE> R^*t RR i 

4 RTOF ^CIJRJ CR, 

(2>) 1 3$fi> Rtf'FfRR^ TO RTO CRRR Tjt1^C<J> ^5I^RiR CRRR 4RS. ^ppiR CRRtRR R|^ 

^r;r rt^ m ^r i 

(^) filter*! 4R>fi>R f%R Rf^ ^RRf&R f%R Rf^R RRT^R[%R5 oTt*[Rt1%RS R}^ Ij$»f5c4 ^sjRR 

Rf^ ^JRR RT5>R fRRto CRRR R$fi5c<> W^RiR CRRR RRf RR | 

(«) ^IWSJ ^JRiR CWTOfR %RfR^ fRR RR flf^ Tj^ R'fal RRf 3R | CRRR, 

A ABC 'Q A DEF 4R ^RR CRtRTOTT TOS ZA <3 ZD, ZB 'Q ZE, ZC 'Q ZF *9R* 

^RR Rf^'S^RT TO^ AB ' 3 DE , AC 'Q DF , BC 'S EF. \ 


false's??] ->1^*1'ol R°RfRR RBIR^ ^RRKRTR Rv|%® R 11 ^ CR'QRl R^Rl I 


^Ml^fJ v-'to 

i^f5 RRR^Rt^t ^(.=1 RTRTtR W^RR Rf^®^«Tf RRt^RtfRR RCR I 

RHR to AABC 'Q A DEF R^TOf^t fepf I 
wJK F.A — ZD, ZB - ZE ^R°v ZC - ZF.^sm 
AB AC BC , 

— — R^R | RJRl?, 'SfRRR Rt^^^eTI RRHRtFsR R(R I 

DE DF EF 


D 



fe<J : 





*\8 


iSct>\33 


^C®T, R^*f ^ i 

W<J : Ql^C®^ C^Rf C*W? RRH : 5£*I fel^Sj 4 ^ 

^ I ^T^ 6 ! C*IC<PlC*i1 13j^Sf?f 1%? (RRR? *Rf& ^ I 

fcWfJ'a-S 

vj^FD f3T§C^?I Rl^T^Tl '5TSTT i 3 9 1lfi < l J ^C.°1 ^^ 9 f ?1^3 

C^T e t'9C®Tf *R , ~ W R ^TI I A 

^nr^ fsszj A ABC 'Q ADEF 4A W?j*nf®<P ^<n% 

AB AC BC 

-_. = — = — ^em faj^srTO* c^T c t's^n 
DE DF EF B 

i ZA = ZD, ZB = ZE 4Ai ZC = ZF \ 



C E F 

f&a 


^I’IRtJ O.H (R 5 ^H^TRI 'S.'i? *3? tofft® R 3 ilc<j'Q <1*1 1 (THT® *tTC? I 

§*\*m o-br 

i^j& 4?#? 4 ^ C^T 6 ! 4 ^ C^tW? RRR 4 AX RRR C^H RSRJSf ?fl?8OT[ 


^C*T Ffl'S'S? fj-tfi* l 

to? tol? (ftar : «.s«) A ABC <* ADEF 4? ZA = ZD 4A° S RRR 

AB AC 

AB AC 4AK DE <3 EF Rsrmito I <%$\% = ~$<sm A ABC « ADEF Wl l 

DE DF 

A 

D 



fc*mr 

R^»t fti^w^ww cwro 4Uft cwrri rt^? s*!? ito ^wwki 

C^33^P®TfC?R 'SR^'ITC®? RSfH I 

to? tora A ABC <3 A DEF^Z^m i to®f *13**1 ?T5 BC'Q EF I 4 1 

C^RZRRR? ^RRrn$ BC 'Q EF ?1^aC?? '3’t? ? , fc* !t t J (ail C^RFret?? I 




A ABC BC~ 


A DEF EF~ 



Fq^OS?? C^a 'OllWlMl 'Q ^ < 1‘ !> fl t TPT^W F«r<3 <K? fe^RF 

§*1*11 u^Gi? ^F'3 jS ri < p filRT't \§' : T3[t‘ 5> R <r><ii $,(.*11 I 


c i: 
fea : 0.i>8 



'©•io 

'Q i 

Rt*R R4bH : <^R, A ABC ®r^ R^ O, *rfk^ s AP "si^j^i i simR*^ O 

s *rwr gwt ap g R^re c^f i 5, p otw sp C3*rt bc 43 

'Q’l? ®T? i ^£*T, G R 5 ^ A ABC 43 4R aWM <^R ^«f§ ^3 I 


A 



«T5Jt«t : ^mr WrR, C^TCTt «1^R*^ C*W %33 *J3^ R^Sr3 *|Rm>^ C3t3* ^ R*fffa 

<5 1 5 ?,^ *j3t^3 R'Q e t ] A ABC 43 R*J 0 C^IW A OA 43t *lRt < p , ij S A ^k33 

R’Rf'S 31^ BC 43 SP ! 

.-. OA - 2SP (1) 

4*R AD 'Q SP BC 43 '<333 *TC, C 5 ^ AD II SP. 

433 AD II SP W AP 4W3 [ 

.-. ZPAD = ZAPS [43q m C3W] 

sRtt, Z04G = ZSPG 

433 AAGO 43S. APGS 'sni^fj 

ZAGO - ZPGS [Rs^t*fcml 

ZOAG = ZSPG [*&m C333] 

.-. <5T3f*t$ ZAOG = ^raftt ZPSG 

:. A AGO 43?, APGS i 

a!G 0/1 
— — 

GP SP 
AG __ 2 SP 
’ GP SP 


[(1)3? 3^333 ^s] 



v5 




AG:GP = 2:1 

G AP '5T 4 1FTO 2 : 1 Rw <pw(.^ i 

.-. G f^i AABC 4? l (sroifcte) 

: (i) •i < 5R**j^'8 {Nine Point Circle ) ' g<pIg^I R^g®^ *ti?'9C 0 'iN '*I*ijR ,i i'4?l, ^RR'^'SWf CSTC4 
<i!^c?ra «r^anra ^ Rhjizki 4?t. <3 ^rotw^ c^mi^g*^ 

^wR*^, >i<bj|i3 R*x ^3? 'Q^ra **g* 1 ^ '■nR'^3 to? 1 

(^) « «iRw^ ^wii'SH to ^*13 ^rRsi ^jR^r •^R^g's* c^j 1 

('S) *hR h i^G'B?I *TPtK tSr^Sf? ’IRujMIg^* *rsrt*r 1 

$WfJ (^f tfl&if ^Wt^T) 

G4IWI RISC'S? CTOR-Tt ^ 'STS’R ^nWTTOi? C^ZT^T Rl^G'St-S ’iR^G'S^ 4TR ^ 4t^TO? 
TH^cf (^s 'S’H ^AS TO* TOTOK2S* G^ifm*™ ^’TSTR I 



Rpf* RRtH : TO *#, ABC fa'g'OSf* ’iRc^’ij 0 AP *lR^E3* 4*sR TOT I AZPC 4* %T 
Z CTOs R^#vs TO BC 4* '8*t* /!£) l 
2T5TH 4TO TO <7T, AB AC = AP - AD. 

TO*^ : 5, P CTO *Rl I 

«fSTt«t : *£l^t TO /IP 4? TO /.APB « /ACB *t ZZCD ^3t o 0*tf^5 CTO I ZP ^fF3* TOT TO 
ZZPP CTO <4*1 PC TO3 '8*1* Z£> ^ w ZZDC TOCTOt l 

AAPB « A ADC 4* *R:*T Z APB = /ACD [*&$ f3K*tf^> CTO ' 3 T5TPT l] 

ZABP = CTO = ^ WTO = /ADC. 

:. /BAP - mRt§ /CAD. 

:. AABP * AZDC *PfTOt^ i 

ZP_ZP 
" AD~ AC 





AB • AC - AP ■ AD. [sratffo ] 

: AABC 43 *f%CG<1 i? TOT, £ = I 

2 

AP = 2R. 

:. $TO3 fc*t*irai CTO ’TIgth 3tn AB ■ AC -2R- AD. 

fcWfj 

^rafsfR'S C<Plwl '5^C®RT 3> 6 fTOI3 WfWWZi if b^C'Srel froths 3 feTO3 \5[^<fs 



fer : O.i'l 


: TO 3>f3 ^5 'q'aPfR^ ABCD by 4(&4 ft‘ s> f?ih5 37sTOTf AB G CD 43?, 

BC G AD I AC 43? BD ^s<f | 2fsrT«t <M£s TO C3, 

ACBD = AB- CD + BC ■ AD. 

: ABAC C$ AD AC 43 C^fS TO fTO A f 3*JC® AD C33f?J*i? 3TO ABAC 43 33t3 to 
ADAP 3nf3* C33 AP C33t BD P C^r 3>C3 I 

Wt : W TSfipm ABAC = ADAP 
ACAP C3MTO*f!t, 

ABAC + ACAP = ADAP+ ACAP 
ABAP = ACAD 
433 AABP g AACD 4? TOT 
ZADP = ZACD 

AABD - AACD [43^ CTO 33T3 TOT] 

43?^T3f i l$ A APB = TOjf*it ZADC 
:. AABD G AACD ?PfTOntt I 
BP _ AB 
" CD~ AC 

AC ■ BP = AB CD (» 



St&'as 5 tf«t ^5 


•Wr 

TOTS, AABC'Q A ,4/YMS TOT 
ABAC - ZPAD N^T 

Z.ADP — ZACB C^t't :! T S TH < 5(. e i] 

i^TOfat AABC = ^fift ZAPD 
:. A ABC <3 A APD ! 

AD _ PD 
" AC BC 

AC ■ PD - BC • AD ( 2 ) 

< 4 *R Tj-fftwt ( 1 ) 'Q ( 2 ) CTO TO *rf$, 

AC ■ BP + AC ■ PD = AB • CD + BC ■ AD 
% AC(BP+ PD) = AB CD + BC ■ AD 

iarfK, AC BD^AB CD + BC AD [(TO* BP + PD = BD ] Mfo*] 

i I 


XY <TO?r*t AB tos crofc? 

s*. AB BC 

* AC ^ XY 

* i 




tfTOS to C<J>'Rfi5 f^J? 

<j>. D *. E 

’t. F O 

o I i fSj'gftS?? ’5fsqj>j|iaw?l *<K« 5 '3 «.«1 I 

jj CTOTOf ^Pic^ 3 : 1 TO I 


*t. ii « iii 
^t. i, ii « iii 


Pit,o<j ? 

ss. i ^ ii 
’t. i « iii 



Sctj'OfJ Sjfsjvg 



D, E, F warcsr BC, AC >q AB <3*^33 %g<J ^TMcas 8 -^j ^ £f^J? ^33 W|\ 3 : 

8 i g f^x?f m ^t? 

*[* f^l *J. \5^g(^g 

n. «<Wtl TJ. 

<t i AABC 4? f^j fas ^#vs ^33 -rrsr ^t? 

‘'iffl^'S 3f. \5F®g^g 

n. afa^j *r. 

*> i AABC cwi c^Rf!> ^TK^rn^Tif^n^ra 

ab 2 +ac 2 = bc 2 

*. AB 2 + AC 2 = 2(AD 2 +BD 2 ) 

*T. AB 2 + AC 3 = 2 (AG 2 + GD 2 ) 
a. AB 2 + AC 2 = 2 (BD 2 + CD 2 ) 

H i ABC fi ^(.' st<i wt^iwi P c^ BC 'Q CA <5? PD <5 PE 'S^j wi 

l ^ ED CW! AB 0 C^T sm ct, PC C?T*lt /*£ 4<l 

<3*Rf I Tsufa PO 1 /IP. 

b r i AABC ZC J m<p| e t i C «jt^'^C'Sra *3^ wf%® ==ra cz) ^T, 2 fsft*f ?s? ct, 
CD 2 = AD - BD. 

s> i aabc c^n^ 5 fa*i5)\s 'G’f? ad, be 'Q cf o f^ju® c^f 

^ I *PTN ^ ca, AO-OD = BO-OE = CO-OF. Ne^vB : APOP ^ ACOP i 
.-. BO : CO = OF : OP ] 

io i /jp 'S*r? ®j%\s « pd p ^ i gfsncf ^ 

ct, ab 2 = ac-ap+bd-bp 

l C^fWI ^TSKI^ face's? <1 9 ffa^csa ^JPTt** 3 • 0 CT.fa. ^C=T ^ ftefg <m i 





I ABC »l> l fi ai5 ^]$R**i A ^ ^jR BC 4? 'Q 9 ^ *R AD ^ f^r^srs 

•iftajprrf £ *OT SPOT <31, AB 2 = 2/? • ,4D. tgw«a $*MTCTT AB = AC] 
j\s i yjjjc fasten! ZZ 43 *raRw BC (& D iTO® 43^ AZRC ^iR^W £ R-^t'o C^i 
^cac^ I OT3I« <31, ZZ) 2 = Z5 • AC - BD ■ DC. 
i8 i ABC t4^3?3 AC'Q AB 3T^3 'G33 33ITOI M^CF^I Wit* C3, 

AZRC : AZ££ = AB 2 : Z£ 2 . 

i APQR -4 PM, QN « RS 33FM3 0 R^» m ^orci i 
as. o R-^fiR zm #t? O R^ PM C3 Rw to? 

st. APQR TO* PQ 2 + PR 2 = 2(PM 2 +QM 2 ) 3~33 sT 5 fifths 33 i 
it. OTsrt'G ca, APQR -43 ai^ RRiR 3R3 33f£ O R^ 3F® *fRR^ %j#3 1^3 atffo 3*tf&3 

I 





^TO3 ffecai S, O WTO *lRt3i3 « «ivR^ i AP aarci, BC =a, AC = b 43?. AB = c 
3. OA 43?. SP 4? apij 3~?f3 R<R 33 | 

3. C c f , stT'Q PI, s, G, O 43$ 3TSTO3f3 ^iaf$3 I 

3. ZC aw a.CD - b.CE ^fR^'tfS aifaftvs 33 i 






< p w II- > i 'Q <>051 f^f^§ *f® '5]»jpTfft C*f f53j "3$, wrfsd%^ '51^ i 

smm ct ffca ?*n k$ ®i wm (accurate )^qv i ^rrwri cwi3 wtf^^ 5 

feg ^JSTRSJ ^STTl siwt’sw I 

'srqjft c*fwf*M3!<ii - 

> spr5 ®SfJ 'S tg^fR^i f%fe® Qj'^'Sr v£|^ TT«n<f\sT WRt ^sft® I 

> £fir3 ®3fl 'Q ^' 5 flC'G'?J fsfsc® ^ 'Sf^r ^T3?. «|4$C«'HI I 


8 ■ i> I5 '^bm^*|'® >Mhj : e j 

*iHtnj * “hs^ 

fi'^C’ST^ «f5J TTSs’fJJ ^l<t'fb C^fcf 'Q ^W®1 OT'STTt ®(!(.%. w j 7*— 

f3i^Bifi> ^S7 ?5^vs I j 

; h 

"STC^T "4'Rl, fs^gCSf? of*] a , $bt>'®l h <£R° '»[>] ^fSyff} ^^tr? ; — „ 

x CP'S¥! ®If£% i fe'S'Srfu ®T$*h <mC® $.c<i I \ 

1) J c /.) 


f^JWT : 

KM i : C^TC^I BD 
(?m BC = a ^*1 C^t5 
M I 

m * : B BC 4<J 

'3‘ 5, f3 ==N BP ^ 

W BP CW 

BM = h^t*\ <&$ fat i 

*n*\ \5 : M fa^’C® BC 
4? MN GrtT*"l 

Of^ <3>fa i 


t' 





, Stfc'Sfj — S&'SJ — o^J 



v5ct>'a<i 


8 : '5TRH B 2f*rS Zx TOR <K <1 ZCBE (5 RR ! BE C9*ITv*l MN A f^RJC® 
C5R i 

*rf*T <f : A, C <RN ^1% I '»l^c«i ABC -% SfRg tz^'Sr t 
*m : MN 1 1 BC (W^toR) 

.'. ZSC^^sJ BM =h 


^TRT?, BC = a ^<f°v ZABC = Zx 

:. AZ£C-t#Ft i 

Rc^'t : c*K3j§ <3 «fsj c^r or?r f c^HR 5 totr 

facR -2l1c<si £}TO3 (RRRR toR (RSR WINC'D I TO f^f^TS C^TC^f oiRFs ■^j'spr 

C3*rr$ w!^$ <rr ^fsi c^hr* iR ^efst ^ersr tor ^ i 

WM * 

fo’jJC.'SR ■sfa, f*RoTR>R <3 R1^c?i^ toHS (RGTTf I fei'SSrfD oj^«s <t*<h,\s ; 


SRR ^>fa, fe^/Sf? ^fsj a , ^‘‘’R Rf^afRR 
TOft s ^R° f^RSt^H x Ot'S^Tt I 

oj^ •q»<qc's $;C<l t 

W*RI : 

m i : CWTOTT ^faj DE (M^ DB = s W 
(R>U> fs^ I 


m \ : DB RRR D faros ZB OF - - Zx 
2 

^R ^f?f I 

*Jt*f 'S ‘ B (R 5 C < T i *ia <MR «f^I a v£j?T >|ijR RTPTf^ 
f*iC?i ^■'3t>f 9 ! 'SfaR <pf? R[ f)F R 5 
C '3 C" faite CWR <FR I B.C 'Q BX" 
crri <r>r<^ i 






V\5 

*IM 8 : c ft -*108 ZBDF ZDCA iiW C'ft^ ZBDF <5 RSJR ZOC'^' 

^l C4fl C',4' GHtm 50 C?5 Trcftapcsj a 'G J' f^C® (5F ®ca i Z5C « v4'5C' 

vSIht'S Qi^er i 

fifsrR : Z^CO = ZADC = ZA'C'D = ~Zx ) 

.-. ZB A C = ZADC + ZACD = — Z.v + — + Z.v = Zv 
2 2 

ZBA'C = ZADC + ZA'C'D = -Zx + -Zx = Zx 
2 2 

AC = AD,A'C' = A'D 

ABC ZBAC = Zx , 5C = a 4<TS. CA + AB ---■ DA + AB = DB = s 

:. AABC ’Sftr'8 i 

A'BC fSr^C^T ZBA'C = Zx, BC = a CA' + A'B = DA' + A'B = DB = 5 
A A'BC' -% 'Sp’i? fSj^Sf i 

WI*fJ O 

«fs[, f*ET8t®H ^ C F f'Q¥f 'STfi^ I ~5ZZ I 



TfsrR ZDPM i 





V8 

0 : B "K^ a >5^ ^TSTR ^TPTt< f^O ^T%^5 ^ol’f PM C f^JC® C5®f 

4>W I 

«ft«t 8 : B'qc cm ^ i 

*fM <t : ®JHRf, C R-V« ZDPC = ZPC4 C®! 6 !' 

?# (?R G4 GWW BD (& A f^T5 C^r 

1 ®t^t*T /4/?C fi^sT i 

2m : 

ZAPC = ZAC Pi :. AP = AC 

.-. AB-AC = AB-AP = BP=d 

ZAPC - ZACP = Zx ^ ( 7 TO 3 

1 

.*. ZZPC + ZACP = Zx 
= ^$8^ ZCAD = ZC45 4? 

.-. ZZ - ZC4fl = Zx 
.*. i 

*iHh) 8 

tSr^Sr^ Sbb'-sf, 'S 9 fa 'srsfrsn liRS, ®fil 



w?{ ®f%, lino's ? <\ Sw>\sl h , *fa<i v a 9 f?i ’srsffsn d ®]ra Zx C p r'S'?n ^rtc^ 1 '5T$*T 





’if'P© 


\r<t 


*tt*f i : wc^lwl #!| BE 4<T B Zx ^ W ZEBP \ 

, *tf*t * i B fa^t'a BE C<J*rm «*[? 5(_; *P? <j# i 

*JH ^ : 5(> CSIWS Stovsf h 4? ^TSTTR BM ^"f i 

*JH 8 : M BE 4? ^TSTIWR MN C?! 1 * ^ ^57 RT BP <7$ A CW^r 1 

*rt‘ p t <f = A ^ d 4<T ^T^TlR RTFTrq f*R3J ^5F[*t r# 1 ^ BE 

c^ D rr/?t 1 

*ft"t'b : BE C*IU$ BD = DC W <7^5 1 

Ws: AX cm’t^r 1 large? i 

^ SRT't : A, D CTffl ^fl ^ A C 1 ^ BC 4<I 'S’f? AZ ^ WR R# 1 
4*ITCR, MN 'S BE >WW4M 4RS. MB <3 AZ BE 4<T -s^ *P? i 

/. MB = AZ = h = ^W&\ 

BD = DC, :. D BC 43 1 

.'. AD = d = «fo3 ^<13 Sf*fT5TT, BC ®f*l 1 

^srrera, zabc = z* = ^ 43# csw i 

.'. ,4#c f^'ST 1 

: Z.Y 43 '3‘^ra fR^3 3>S3 CTO *tt\331 C3£® “3^3 I 

i 1 tSj^r? ®fa3 fr37 5 CR.ft., ®f*r C3n«f 60° 43?, W33 ^ 3T^3 ^rsift 7 pr.ft. 1 

Q}»’Srfi> 4$>1 <P<1G® ~5JZ I 

*TCT*TK : C'f'QTTT ^ BC = 5 OT.ft, 15$ 

31^3 ^fsrft ,4Z? + AC = 7 CR.fsf, 43?. 

Z-J5C = 60° 1 A ABC W 3>3t® 3E3 1 

5TSER3 3133^ : 

~*tH i : C3C<MWf <rf5jf 5Z (M=$ BC ~ 5 OT.ft. 

G<Kl> fR^ 1 

m * : ZXBY = 60° Wtfo 
«JH ® : #J C«n^ BD =1 CT.ft. fR^ I 

*tf*t 8 : C,D C^ 3 ! l 

«Jt*f <? : CD Ci*^ ^rr BD (<$ A 

R’*jC'® c^t ! 

•fW b : A,C CTft iRC'fa larfBf 1 

(?# : AL, CD ^ fiW* 1 

.-. AD = AC 


Y 




’5 CO'S <3 Sift'S 


W! BD - BA+ AD = BA + AC ~1 OT.ft. ! 

* i faucet* £w 7.5, CT.ft. ^ c^H 45° w ^r*!?r '41^ w<i 2.5 OT.ft 

CPfvsTn 'oilc^ i fis'O'srfS w^f <r><io£> i 

?w\m : sc = 7.5 <?A, ^ ^ ^ra? zs - ac ^ ^c - ab - 2.5 

(TT.fsr. ^fsf C 5 ^ 45° l fa'^'srfc i 



(/) AB - AC = 2.5 OT.ft ^ *u#W4 : 

i l cwn^i <rf*fl BX BC = 7.5 OT.fa C^c 5 f5$ i 
^ I Z YBC = 45° '=r^ l 
O l BY #1 I SD = 2.5 PT.ft i 

8 I C, D cmn I 

<? I CD *43 RS Wff^ 5 BY (& A C^r <pw I 

'b I A.C CTW ^3 
«W«i 4 SC f^fa 

(ii) AC - AB = 2.5 OT.ft. IS^erfli %Bi ^ I 

J : 

| i i 4<J# fuq^C'Sr^ *1 19^1^1 <*R?. «fsj ' 3 Tv®T?f C^'QTTt i l 

^ i ^f5r BC - 4.6 (Tf.fsf, ZS = 45 ° AB + CA - 8.2 (Tf.ft Oi'STTf i 

I 

O I >i'i)(,^f^t li'^C’Sr^i frr^IT 3.5 C’T.ft, W*T 3 <Tt^ Z 4 ° 5.5 C F f'Q?rf 

| fegSffij ^5TR>Fa l 

8 1 A,4SC 4 ? BC = 4.5 OT.fsi, ZS = 45 ° 43 S. AB - AC = 2.5 C*.fr I 

A4SC "stsf? <mc^> i 

<n AABC 43 *tfa^tot 12 CT.fsr, ZS = 60 ° ZC = 45 ° C*t« 3 I i A^ISC 

^ l .. 




'Sct> vs <3 ^tf^S 


br«l 

8 ^ ^*1 

(t 

^■sh 44f5 <[^5 w® ^ ^n f^j fwor *th v9^« ttri c^a nfpfg 

oj<*r^\s i 


\° 

A <i B ^xtl^ f^x ^X PQ 44ft> f^WS i v^’Sfsr 44# ^Q ^?r ^n A 'Q B 

f^*x ^rc?i m 44x ^rra c^ pq >f<i«ic<j^JT<i <* ^ orsth j 
*tf*t i = a, b ctw 4# i 

*JN * : A B ewe*!? *P? *PlftW CD W^T 4t% 

«fM « : CD C?P*nx*t PQ CiJ^TTOP o U*ite C&i <R3 

*fl*t 8 : O OF (^ 04 41 OB ^TPTfq fro Trf&BABMN fS ofe ^Tf, 4! ^ j, 

: CD C3*n ab =wfws4 1 3j^?rfx CD (H^rrs? cwron f^x ,4 <= /? c^iof i 

oj^!«s>tra , o fa^fiS CD s PO 44 3 “44 i otrh, OA 'S OB ^T^JH 4£4 O C4 OF5J 401 
0/1 41 05 4JFTf4 HOI 4^ ^f4>tf4 4^f& A <5 5 froi 4R4 44X <[£34 O fa^fB PQ 0W4 
'3'44 'OHtjR 4<K<1 ! 

. .'. O C4 C4^ 401 OA 41 OB 471474 4^ ^5? 

ft?# l 

J i~*1lnj b 

44# tHftfg C44fXI*l4 W 4]T474l4P , ’[l! 44# ^S 
44r® ?£4 41 *£|f& 1^p*x #oi 4iu i 

A 'Q B W% 44X /- 44# f^fg OWfXO'RJ 

£447 i 444 44# 4<icvs ^r.4 41 A ■Q B f#x fool 

4T4 44° 4l4 4JT4I4 r 44 4*JR ^4 I 

fes 





'iWI’d ■ 

i I A <3 B C*Tf*1 ! 

I A'Q B(& C3^5 r *23 ^T^TR ^TPTR PiCiJ AB >2R Soy ’TfC*! ij^fS <TO I <2^ 

nrc*R ^w 9 ! ijtfi* p ft-htw vsr^ra ‘ ! iTC*ra fsro *xtf5 9 rt w9 itos q fa^co 

to i 

o i P CTOj < 1 ^ PA ^IPTR f^C?l ABC ^3 0^7 <i>fy i 

8 I TOH Q (& CTO TO OA fe ABD ^fs *I%o TOT! i ofTO ABC Q ABD ^ 
2JC'»J<frfi>3 faC'ftl ^s i 

PA - PB = r 

.-. P C^ CTO TO PA ^! PB ?TPTI< fTO ABC ^ A <3 B 2 )<JX ^TPTty 

PA = r ^ i 
TOf? QA = OB - r 

;. Q C^ CTO TO QA ^T QB Wfly fTO ABD A 3 B fro 'm 2 ^ TO1« QA - r l 
.’. ABC « ABD ^3 «irolT^ Slnf’B ^T3 i 

v£l^' ^5 TO^£ TO *T1 2^ ^TO 5 fafilB f<J*^C'® ™= > f*f TO 2RX ^53 C^TOf 

Mf§ frofro l 

TO ^f?. ?sgy CTO C, P ^ 'S*ra *Mftl« 2 ^ fTO 2 <K O -S’ ^C33 2 ?>f& 

f?lfSfg f^ij | ii]^j^t i£|yift> <pg 'oj^t y^co TO Tn if < 1 -Q(.<T > P fa'Wco <K <1 2^° Q fTO m I 

nt 9 ! 7 ^ : 

«*m s p, Q m ^f?r i 
«IN * : P(2 2 ? AB 

«lT*t O : c P OTT*t I 

*rt*T 8 : <rfyo C7 5 GWR»I ,4# CT O C5* 

TO I 

iff 9 } (f : 'O' C^ CTO OP >-23 ^TTO ?TPT!^ fTOJ 

^Q />£>/? -$ #*Tg fS I 

«PM : 0,0 CTT*l^f?I ! AB GWTC*[^1 OB C<T%*i 
PO 23 I 

.-. OP -- OQ 

7 [^?ri? o (3 croj ^c?i OP fro ^ ti o fro ^ cri ^trr i 
^TRR P W$fl3 ^(,g<i C<P^^(.^<] ^°C^rS 7 <P C?l^IT?l 3^ oMf^'S v 2 <I?, P S*\*l 5'0*l 3 < 1?} 

'si^ffRs 01^15 p fmci toc^ i ^®?n r < <s%<\ p froc^ - toi i 

jj >&<![?. o c<^ c^'ja ^c<i OP fro life's < 5 'Si SNr'S i 




'E'cd'oji 


\rb 


b r 

^5 TOC'S TO *H Ring '^sito^TO 5 RRfg f^TT® ' 50 pp<f <ro cg^f^ <^?1H 
<^rot R*i fro *it?i i 

to ^fa, ab ^raro^ a RRfg t ^5 w ab c<r*rra ^f|g^ p ®r*ra 4<s# Rfpft r^j i 
*f3 tow> to *n ab c<$ a f^j^s ~»f*f to <ii^s. p R^ fro ^nrr i 



W*W *fl*PFp : 

*ff*f i : AB $*RT A AC =T^ ^R i 

*Jt*t ^ : f, ^ C^TT^f TOI TO «T9R^S?5 £)<;; <jsR I 
*fM © : 00 4<J°S ^C C3*im O RTO C^Pf TO i 

*JH 8 : O 0$ c<p*ja <t>« OA 3ypff3 Rra ^f%^s ^sfr* qo (^TO 5 R R'tjo© cw^f 3 to i 
'®Rc®l APR ^ ®Rr£ ^5 l 

«pim s o, P C3M 3>R i ap c3-*mi oq 43 's^m o R 7 ^ 4 <R-<s i 

.*. OA - OP 

:. O C3> (7^5 TO OA ?XW3 Rra 'sjfos ^ p f^j fro m ! 

TOT3 OA 3TP33 C3TO A 3TS R^te AB ^*T3 AO I 

.*. AB C3*ff?»l ^fDw A R-ijC's ~3*f TO l 

.'. o C3> c^ja <ro OA TOR Rt3 Rt<R I 

Rt5R*f : CTOf fgfS RRfg C3TO> Rh^xs TO, *[TOS, if GNtfi> RRfg R^fro °3%F<J 
TO TOTO I ^53!° RRfg C3TO RRfg RhjC's C^ wl<^s TO 43?. 4t; *Nf ^£33 43*fR 3Jt3 

to i TOT3 if C33T? RRfg Rhj <3 ?Rr$ RRfg R 7 ^ ^rot 3S33 *(RR 3 >sto «nro Rto 4 t 

Rt^<j« ^otsr 5 C3*rt3 fro 3ro i 

TO£<3 4^ R383 5 \g ^Rrf^s 3jTOf3 CW^rR 7 ^ 3S33 C^Q To i 

toflW i i 2 ot.R, ^rmi^RRfg ^g? c^ cto 5 5 OT.fsj, ^ c^R?n RRg R 7 ^ c^ro 
i^f^n RR i 


<p»ji-i^, ®tt>'®si ’iRs-^-bo^ 





cSO 

s 2 (? A c&a o fH P O ^ 5 <?r.ft i P f#x 

r.^ ^g; of^r <F£3 frTO fMn <MG^ TO' i 

<4|$M<1 : 

*ff«t i : OP C?! 1 ®^ ^rsif%^ft%Ns i *#, OP 43 fiNfea f#x AZ I 
«ft*f ^ : A/ -C3> <TOq TO OM 3TPT[3 iTO 43# ^ 31 O 

G^P*^ ^G'S'^i Q 43$. R fa’Wt'® C^3 <K3 I 

nt*t>a : p, £ 43$. p,p csnn 3 # i ^tto Pg 43$. PR -t ftria i 
433, PQ '<3 PP <#313 TO ’Tit, PQ = PP - 4 • 6 OT.ft. 

TOSf : 

i I 5 C^T.fsj., 1 2 C 5 !#. <3 1 3 C3.f3 <lls#P# 43# 0)'5>G'®i3 <K3 43 3TT313 fa# 3>3 I 

^ I 6.5 (TT.fsi., 7 (Tf.fa. 43^ 7.5 C3.fa. 3l#lP# 43# fa'S?<.«tfl 3fa?f3 TO 43 fa# 
3>3 l 

8 




ffcfl 


X = 60 TO1 /.X 43 >j* j -^<]<p CTO 6 ^ wXg^ 313 3^5? 

3*. 30° *. 60° 

3. 120° *i. 180 () 

i c^G^iG^f Ps*# 3'ns> wi Pq'5'St 3>3i 3T3 3i i 

ii '>3sj3t4 3T1313 TO3 ^fTTOT 3<3 ^3^3 3>3t 313 1 

iii <ig , '8<3 g<i>ig3I P#g^ 43#3i4 ^”3*13* wi33 313 i 

$TO3 3TTO1TO1 (TO# #3* ? 

3*. j 'Q jj 3. ii 'Q iii 

3. i « iii 3. i, ii « iii 

« i C3TO1 pqoG'Sr<! (TOf « 4OT3 f3#fas 31^3133 ^3 C^<3Tn TO^, f^S# TO 5 I 

8 i (TOTH {uqgfrBrd «fa, «fa 3$*T?f C35l®fTO3 ^51^3 <3 3J*(3 <I1«*TO3 33f§ C3«3t ^m, fcplps# TO* I 

(j | ^fsj, f#gtTO <3 G3333G33 33f§ C3«3T Wftf, fe^S# TO^ I 

^ I «fa, f*l38CTOt <3 ^*13 G^! C TOI<1 '333 (7i<3¥f WC5, I^S# I 

H I >fVic<M^t fi)«G'Sr<5 Q ^‘'’T?! ^ ’T 5 # G t f'STTl Pq««?H5 l 








b" I 'Scfc'^l 'Q <||^?j >in fB C p pS¥f ^Ic?, Ri^'sifD Rr> i 

is l Jinwl^ Ri^cem ilfe^-sr \S ^R ^fD C p f'Q’?rt "STR^, WR> 1 

io i ^'SR ^5 'oj^n ?R RI RRS jihsiguRRR 5 ^£R OWWf RftfS R-^jo® <iR^ ^T*RJ i£|^tr> 

< 5'6(.< J I 

I iH-SR ^3 ^ Rt RRf§ *a? C^fWT RR§ R-W.vs v£RR ^<R <p3W 

c^RRT R^o® i 

I ^ <pfl> ^ ^IT ^<^[5 RR§ C^RRf f^JiT® viRS. RRT3 <]\s(.<P ^?T 

(RRRf RR§ R^c,^ ■" 9 t*f ?>C3 t 

iO I f®j[ Rsfj <jl>)I^RRfg Ro-sfD ^5 Rr> C*R >SRTf <!(,<!> ! 

i8 I o C^fRRlt (7FTCRI ^£33 AB WT-4? P <RR>T!Rt R^ I P R^ %$ *l*ra <iR5fi> Wf CD 

<P<K.'i I 

C*R CP 2 = APOB 3TJ ! 

l JinR<3|s^ f^^csrn 'oR 5 (R.R. ^£R° RRR R5TR RT^3 fcrRJ 6 CR.R. I 

3>. fiZFg'SfR ^R I 

si. O^erfiR < lR^'Q ?>£? ?XPtR R*R ?R i 

*[. 4-5R ^3 of^R ^R Trr *%A wf%^» ‘ s lR"^<l ^TRK^R R5TR <\3C4> P R-ljO® 

<kr ^rs, ^Rg^ c^hrt R 7 ^ Q Rt?j RR I 





'i|*3|\s 41 b®14lf*l '«P^ 'S4 5 ^' 5 l*f ‘ 5 l04'G ^T1C«ltMl 4*41 ^C4C$. 1 #404 OPlG'll 

4 g ? >K4Tt 41 (414I1(.414 W4J '611*141 x , >>, 2 R'iillH fiT^N 5 414^14 4>f4 1 44>4 £f#4> 41 

-p^ 4 f 'SpST^ ^tf% 4t« f f I ‘34>lf445 FR5 41 'SI'33'I'O 4lf*l4 44*>IC4 4lf*t*fl«ll4 >jftl ^4 I C444, 
2 x + y,x 2 + z,X + V + 2 z, $^7lf4 I ^rl4l4 C4404t 4lf*t 41 4tf*T5fMI 444 4S.4J14 41 411714 
7fS[pT c*r*H 44, ^®44 404 >#<M*1 40*1 I %S?’rf*tO® >#4>4*1 44sfl> f444 1 ^314 

'6IW4 4T®4 44411 4^ft 441414 441 414 I 
'31444 C*TC4 f*Wl«ff41 - 

> f^4T® ->#444 (ax 2 + bx + c = 0) '441414 4*40® 41414 l 

> 4^«lf4f*l% >#444 Ibis's 4410'S *11404 I 

> 4 ’f^®lf 4 f i ft >#444 441414 440® 41404 

> >[5#4 >#<14*1 4J14T1 4^40® 41404 I 

> >J5#4 >#44*1 441414 440® *11404 1 

> Tjt t?5044 4441® 'Q %Tf® >#440*14 0§ffE> 441414 440® ’11414 I 

> 4 l '34fe('34> 4441TC4 ^ t>«TC44 444T® <3 t44T® >#440*1 Sf4l*l 414 441414 440® ’11404 I 

> ^ (?®14Rf*lt >#44*t 05fft> 441414 440® ’11404 I 

> C®l4f50ai4 -HI *>1041 f44T® >#444 (ax 2 + bx + c = 0) 441414 440® *11404 I 

(t - ^ &«n<p R^l v © 'Q 

■SH 4 #^ %#*l0® 414 b«U44 <£)44l® 'S fw® >#444 44° v ^ ®*1044 44*41® >#444 f4404 14»14 
'oilW l b^l 4541 ®040^ 1 ^SrSITTf >3514 >K*1J1 44 t>=1044 fwf® >#440*14 4l4’f414 %«,*il4C<P 

fet45 414 >T^0Sft 44 >1*11414 44t 414 I f4I >14 4lf*l*lM!l4 4^05? ^’11414 f4034*l 441 414 41 I C4 
'SRJ 0404 *1041 214*14 fwl® >#4*40*14 >14141144 W4T ftijfaft® 4T4314 441 ^4 I 

445 ppp t# 44 f^4l® >#440*14 414^’! ax 2 + bx + C = 0 . 44104 a, b, c 4T34 4^!J1 44^ a 44 
414 4*H4lt ^41 ^0® ’11404 41 I 
41441 IWT® ># 454 ®!^ 441414 4^, 
ax 2 + bx + c - 0 

41, a 2 x 2 +abx + ac = 0 a 

7T, (axj +2(<a)| + ^|j -^|j + ac = 0 ^ ( <M + f) = ^~ ac 





^f, \ax + - 


b~ -4 ac 


-t , b Jb 2 -4 ac 

¥f, ax + — = + 

2 2 


b yfb 2 -4ac -b±yjb 2 -4 ac 

<Tt, ax = — ± ¥f, x = - 

2 2 2 a 

x ¥R v £)¥ S , ¥R Tjtft * 


-b + yjb 2 -4 ac 


(ii) W x 2 = 


(0 


-b-^b 2 -4 ac 


m 


2a ' * 2 a 

(i) b" - 4 ac fwr® TO4 ^ 

'S £|<^j% <K3 I 


Prol < j (.< p<l « i < 1 ^ 1^01 fw * r § fac«Rr fra % f?R 'Q 

(i) b 2 - 4 ac > 0 ^4?^ tot ?rf^, 'S to 1 

(ii) b 2 - 4 ac > 0 fes R tot 'S TO 1 


(iii) b 2 - 4 ac = 0 to ^4>* e ffihr 'S *fip"®Rj ttsth to i ^wia x = . 

2 a ’ 2 a 

(iv) b ‘ - 4 ac < 0 ^ffs *|t<Tf^s tot ^«qks<5 "TO 1 <i)?TOT trrsr ^Srf^T ¥f 

7 r® i *fn to 1 4 1 toto c 3 f « fa ® wr ® *rfro i 


i 1 x 2 - 5 x + 6 = 0 to 1 

: ox 2 + bx + c = 0 TO ^toI ¥f¥ a = 1 , b = -5 TO^ c = 6 . 

'3TT5TO '>1^)<T»<^ c tfL><l qnKR 

„ ~(-5)±V(-5) 2 -4.1.6 5 + V25-24 5±Vl 

2.1 2 2 
_ 5±1 _ 5+1 5-1 
2 ~ 2 ’ 2 
x, = 3, x 2 = 2 . 

* i x 2 - 6x + 9 = o to i 

: ax 2 + bx + c = 0 ^i^W-scTO ^RT TO 4T7TOI *flTOT ¥t¥ a = \, b = -6 TO?. c = 9 
'5I\sTO J l51<P^ c ff^?' RSTt^R 

r _ -(-b)±^(~6y -4.1.9 ^ 6±V36-36 6±0 6 + 0 6-0 

2.1 2 ‘ 2 _ ~2 _ ’ ~~2~ 

^ x ( = 3, x 2 = 3 . 


^TfTO‘1 « I R¥t*fR x 2 - 2x - 2 - 0 

fror^ ¥frro: c f¥ ^nw ^rt to ¥ra, a = i } b = -2, c = -2 . 



«>8 


'St&'©¥ 


ofv$<i|¥ 3^«1^4J 

2 ± VC-2y -4.1-C-2) 2 ± x 4~ _ -L V T 2 

v _ 2i -- -- 2 
_ 2±2V3 2(1 ± yjt) 

2 2 

A", = 1 + >/3 , A\ = 1 — -s/3 . 

CT, W'l t=T5TC5r ?R¥T!<J .x 2 - 2a: -2 fem ¥*¥1 ¥f C*tOTS 

2pr3 ¥^‘M c ffi>¥ ¥¥t¥H Wf ¥^¥ I 

$¥T^¥¥ 8 1 ¥¥!¥[¥ ¥>? g 3 - 4 a: - -X 2 = 0 

^TSTfsjF : ¥rf¥*f¥i¥ fWFs *1 ?]<*?£¥¥ ¥TC¥ IpR ¥>t¥ ¥1'3¥t ¥T¥, a = -1, 6 = -4. r = 3 . 

¥f¥>'£|¥ ^¥¥¥ 


-(-4)±V , (”4) : -4.(-T)3 4+V16 + 12 4±V28 4 + 2^7 

- Y ' = ~ 2^*1) " -2 -2 -2 

¥7, .x = -(2 ± 4l ) 

¥t$fR jfj = -2 - yjl , a:, = -2 + a /7 . 

^P5? : (ii) -a (iii) ^ ¥ 1 <IC*IJ ox 2 + bx + c = 0 a:, 4 ¥S. a : 2 3 *? ¥*R 

(/)& = 0, (ii)c = 0 (m)fr = c = 0 (/v)a = 1 4¥t (v)a = U /> = c = 2/? | 

<2\i 

^C3J¥ 7fRK¥] B(.l>*i 3 T§t^¥ c t'Q'C 5 Tf ' 3 T¥T i TR ¥>¥ § 

i 1 2.x 2 + 9x + 9 = 0 * 1 3 - 4.x ~ 2.x 2 = 0 01 4.x-l-.x : =0 

8 1 2.x 2 -5.x-1 = 0 <t 1 3.x 2 + 7x + 1 = 0 'Sal 2-3.x 2 +9x = 0 

^1 x 2 — 8x + 1 6 = 0 v 1 2a - 2 + 7.x - 1 = 0 & 1 lx — 2 — 3.x “ = 0 

orR¥t Wlf¥, b«1«.<M C¥ ¥t ^SRJ ^<Mt c f?I ^*¥ ^ ¥t¥ ¥1 

^FT ( Root) 4¥^ <i? ¥R ¥1 ¥T¥'SM¥ ¥T¥T f*\% 3¥ I 

7[^[¥ >¥ t: c f t>«K/$¥ ¥*fspT ¥^#T® ¥lf*t ¥1^1 ¥*f ¥^ ¥ 5 f5p¥ B^'S’ ¥¥>¥ ^?I<p¥¥ *ff'8¥T ¥T¥ I ^3» 

7T5ri¥t¥ ¥>£¥ C¥ ^T®f¥ ¥T'S¥t ¥l¥ W ¥¥¥ T¥¥^^eTT £Pr5 <*i*]]<Ps4fy£¥> f¥¥i ¥>£¥ ¥f I 4 
¥¥£¥¥ ¥T¥T®¥ (Extraneous) I ^©?t^ »piB3? ¥?¥f^s ¥ft¥>¥¥ ¥¥!¥!¥ £ffe¥T¥ £TI$ 

2JT+S ^ f¥^ ¥f \S| ^5T¥*tT^ ¥57¥ OT¥T ¥¥¥5T¥ I ¥¥ C¥ ¥¥ ^ ¥§^¥¥1^ 

t¥¥i ¥^¥, ¥^¥ SHrS ¥fNnK«f¥ ^ 1 <pc.«<pB ^Tf¥¥ c t C t r'S¥t ^C«Tf I 




«tf^ 


h(t 


= — *s% , #^t ^ i 

-V 12 

* I 4^41* 44 : V8.V + 9 - V2JC + 15 = a/2a - 6 

44t4R ‘ V 87+9 - a/2x + 15 = 4lx'~ 6 

41. V2.V + 15 + V 2a- - 6 = V8.r + 9- / 

41, 2a* + 15 + 2x- 6 + 2 v / 2.y+,15'.v / 2jL- 6 = 8 am- 9 [<f< to] 

41, V2a' + 15a/2a-- 6 = 2x 

4t, (2 a+15)(2a-6)=4a ; [^m^TO] 

41, 4a 2 + 18x -90 = 4a* 2 
41. 18a = 90 
x = 5 , 

^1% ’tlta 5 ! : a = 5 4C4, 4T44R = v'49 - V25 =7-5=2 44?. = V4 = 2 

44f4R a = 5 . 

'Snl^H I ^41414 44 ; V2 a + 8 - 2V a + 5 +2 = 0 

44t4R : v2x + 8 = 2 V a + 5-2 

4t, 2 a + 8 = 4(a + 5 )+ 4 - 8a/aT¥ Mto] 

41, 8 a/ a + 5 = 4a + 20 + 4 - 2a - 8 [4TO4 TO] 

41, 8 a/ a + 5 = 2a + 1 6 = 2 (a + 8) 

41, 4a/a + 5 - a + 8 

41, 1 6 (a + 5)= a 2 + 1 6a + 64 [ 4< TO ] 

41,. 16 - A 2 
a = ± V 1 6 - +4 

: A = 4 4R4^ = VT 6 - 2 a/ 9 + 2 = 4- 2x3 + 2 = 0 = W 

A = -4 4S4, 4144^ = \f~ 8 + 8 - 2 a/— 4 + 5+ 2 = 0 - 2x1+2 = 0= 

^RfsfR x = 4, -4 1 

« I 44I4R 454 : V2,T9 - yjx- 4 - a/aT|" 

44l4t4 : a/2a + 9 - a lx - 4 = a/.v 1 1 

41, 2a + 9 + .v - 4 - 2yj(2.x + 9 )(.v • 4 ) = a + 1 M TO] 







at, 2^2x 2 +x-36 =2x + 4 
at, V 2x 2 + a-36 = x + 2 
at, 2 a 2 + a-36 = a 2 + 4a + 4 [a^f ata] 
at, a 2 - 3a - 40 = 0 
at, (a-8)(a + 5)=0 
x = 8 - 5 

<s% *#at : A = 8 - 5-2 = 3 W wm 5 =3 

aysifia, a = 8 2FP3 %St i 

A = —5 5^ c fwt , tl *T?J, 0<P*-H A = -5 ^ c 1T^f<P a°ajta a’fspl at ^'5a|f^|\i ^ I 

tas4?I aetata a = 8 

&TOH 8 l aetata aa : -\](x - 1)(a - 2)+yl(x - 3) (a - 4 ) ='Jl 
<J(x - 1 )(a - 2) + V(r - 3)(r - 4) = V2 
at, Va 2 -3a + 2 - V2 = -Va - 2 -7a + 12 
at, a 2 - 3a + 2 - 2 V2 Va 2 ”- 3a + 2 + 2 = a 2 - 7a + 1 2 M aca] 
at, a/2a 2 -6a + 4 = 2a - 4 

at, 2 a 2 -6a + 4 = (2a-4)t = 4a 2 - 16a + 16 Mw] 
at, a 2 — 5a + 6 — 0 
at, (a - 2) (a - 3 )= 0 
a = 2 amt a = 3. 

afNa : a = 2 at^t aTaaa = V 2 ='5Taaa 

a = 3 ^t«i, atwa = V 2 = ^staaa 

.-. fapfa aatata a = 2, 3 

'Snka't <t 1 aatata a>a : V a 2 - 6a + 1 5 - V a 2 - 6a + 1 3 = VlO - Vs 
*tatata : V a 2 -6a + 15 - Va 2 -6a + 13 = VTo - Vs 

a 2 — 6a + 1 3 = y aata sprs a^taa 6 ! ata 

V7+2-/v = VTo->/8 

at, y + 2 + V8 = -y/y + 

at, y + 2 + 8 + 2-y/Kr + 1 6 = y + 1 0 + lj\ Oy M act] 

at, V87+T6 = 



% 8 v + 1 6 = 1 0 v Mto] 

2 v = 16 ?T, v = 8 

^f, JC 2 -6x + 13 = 8 [y 4<JRR<ffer] 

^T, x 2 — 6x + 5 — 0 ^T, (x - \)(x - 5)= 0 
x = \ m*\ 5. 

*tffaT : x — 1 = vTo - >/8 = 

JC = 5 ^pT,^m*F=VlO— >/8 = ^m 5 
.-. Mir R5fl*rR x = l, 5 

<b I ^RT*fR ^ : (l + jc)’ + (l - x) 3 = 2 3 

Wfft: (l + x)l + (l - *):! = 2 3 

=> 1 + X + 1 - x + 3(l + x)i (l - x)i j(l + x)'3 + (l - jc) 1 j = 2 [*R 

^f, 2 + 3(l + jc)i(l-.v)i2 3 =2 

*1, 3.2 3 (l + x)-3.(l - jc).i = 0 

^T, (l H- jc)i(l - jc)' =0 

*T, (l + Jf)(l - .*) = 0 N<T[3 *R 

X= \ 4<JS. JC = — 1 TO I 

.'. f^^frr RsrfifR jc = ±1 




' 5 Rt*TR ^Rt : 



> 

V-C - 4 + 2 - V* + 12 

i 

V*" -6x + 9 -ylx 2 - 6x + 6 = 

* 1 

V 1 lx - 6 = V4.v + 5 - V^c-T 

b r 1 

V 2x 2 + 5x - 2 - V 2x 2 + 5x - 

O 1 

8 

■JZx + 7 + V3 x — 1 8 = >[l x + 1 
ylx + 4 + V-v + 11 = V8x + 9 

J?> 1 

‘l^hf¥h 

<t 1 

Vl \x - 6 = ^4x + 5 + 4x- 1 

io 1 


4* 1 

,Vx 2 + 4* - 4 + Vx 2 + 4 jc — 1 0 =6 

<?•« 

:5 #^ c t (Indicial Equation) 




CT 'STSal'S ^n^s, | 

2' -8, 16' = 4' l \ 2'"-2'-8 = 0 ^sTffr ■^51<p«j c l'Q^Tt ^rsN^*! (TMTtR X W RR5 i 

^fto’sR ^RRR <P<Jt\s fayfclfava 2fT?F^ <U<^|<1 ^?Tt SRg 


^sri-i\5, StO'SS ’tf't'S-eiR-icR 





a>o; a ^ 1 a x = a m ' l if^ <s x = m ^ ■ > i*i]<p<i(.*i? ^»n 

»a^s| ^stiH ^p it if7p?in;*f •£R r r*r ^t ^ = 

m i I 4096 <35 - , 2, 4, 8, 16, l4l , \''4 4? ^ sm*t ^ 1 
2 

* 1 729 3, 9. 27, 1 6, 5/9 <51 1*W ! 

64 3 [3 _ 

\5 | (3 s — , i | — <51 oj&W SWt <P1 I 

729 2 V 2 


* 1 ^*^^1 s 2 1 ' =4 A *“ 
’RWH 8 2 '" 7 = 4 t+2 
^t, 2 r+? = (2 2 )" 2 
?T, 2' +7 =2 :a ' +4 


.'. jc + 7 = 2,v + 4 


.y — 3. 


frrtgfl* t * l ^ 8 3.27 v =9 V+4 
3.27' = 9 J ‘ 4 

*. 3.(3') x = (3 2 )” 4 

?1, 3.3 3 ' = 3 2(t+4) 

^t, 3 3 ** 1 = 3 2t ” s 
.'. 3.y + 1 = 2x + 8 
^1, x = 1 

x-1 

« I ' 3 T 5 n s 4T*4 ^ 8 3" ,r 1 = 3a'"'” 2 , (a > 0, a * 3, m * 0) 
S 3'"'”' = 3a'"'” 2 
1 »'■'-■ 

^ = a'"'”' i^J W 3WI«f 5 t TO] 

’ 3 


V 3 J 

^1, HI.Y -2 = 1 

^1, w.v = 2 

^1, .Y = — 




iStb'oid 


^Tsrf^ x = — 


8 i ?RT : 2 JA ‘\ a* 2 = 2 X \2a x , (a> 0 <£FH a * — ) 


2 3v_5 . a" 

2 v _ 3 . 2 ‘ 


= 2 x ~\2a ix 

^1, a x - 2 ~ U x - 2 r_vl 
^1, a 2 " 3 = 2“ (2t_3) 
^T, a 2v_3 .2 2v ~ 3 = 1 


^T, - 

a‘ " r' ' 

^T, a 2x ~ 3 = 2“ 2v ’ 3 

*t, 

2 2.v-3 

*1, (2a) 2r “ 3 = 1 = (2a) 0 

2a - 3 = 0 ^T, 2a- = 3 <TT, a — — 

2 

x - — 

2 

c i ^ § a " v v + b ~ x ) - a b + 1 

*RRR S a -,v (a x + b) = 1 + n 

a'b‘ 


, {a > 0, b > 0 ab * 1 ) 


a‘b 2 


a' v .a v +a *./> v =1 + 

•ft, 1 + (aby x = l + (ab) 2 
(ab)~ x = ( abj 2 
-x~~2 
a = 2 

x = 2 


^ i -mm « 3 V+5 = y-> + * 
3 


WfR g 3 1+5 = 3 ,+ 
*T, 3 V .3 5 = 3 V 3 3 +- 


^T, 3 1 .3 6 — 3 \3 4 = 8 ^ 3 

?!, 3 v .3 4 (3 2 -l)-8 
*T, 3™ 8 = 8 
*T, 3 4+4 =1 = 3° 





ioo 


x + 4 = 0 ?t, x — —A 
' 3 Tsn*lT i T x = -4 

^ l s 3 2a ~ 2 -5.3 r 2 -66 = 0 

mm t 3 2v " 2 - 5.3 1-2 -66-0 
3 2v 5 

% — . 3 ’ -66 = 0 

9 9 

?T, 3 2v -5.3* - 594 - 0 [§m TO* 9 WRIT '©“t ^C5] 

^T, a 2 -5tf-594 = 0 ( 3' =a mi) 

4t, a 2 - 21a + 22a - 594 = 0 
^1, {a -27) (a + 22)= 0 

a * -22, C^Tl a = 3 ' > 0 a + 22 * 0 

^£R, a -27 = 0 
<TT, 3 r =27 = 3 3 
x = 3 

jc - 3 

lr I g a 2r - (a 3 +o)a v t + a 2 - 0(a > 0, a *■ l) 

? a 2x - {a* + a) a'~ ] +a 2 =0 
^t, a 2 ' -a(a 2 + l)a x .a~' +a 2 = 0 
<n, a 2v -(a 2 +l)a v +<5r 2 =0 

/? 2 -(a 2 +l)/? + a 2 =0 (flr f =p m) 

^1, /T -a 2 p -p + a 2 = 0 
0?-l)(p-a 2 )= 0 
p — 1 p-a 1 

^t, a A = 1 - a 0 a' = a 2 
x = 0 x = 2 

x = 0 , 2 


H l ^ a 2v_A (a > 0, 6 > 0, 5b ± a) 

V i 4 V+2 = 2 2jM +14 


: 

5 1 3 (+2 =81 

* i 5 3l ~ 7 = 3 3v ‘" 



SeD'OJJ 5ffc)T£ 


« 1 

2 V " 4 = 4a r ~ 6 , (a >0, a * 2) 

f> i 

5 ' + 5‘ ' = 26 

8 1 

(V0" ! =(V5) ! " ! 

io I 

3(9 X -4.3 V - 1 )+1 = 0 

<2- 1 

(V?) 4 ” 7 ^) 2 '* 7 

ii 1 

4 ,+T +4’“' = 10 


^>3.v-4 2.x -5 

i* 1 

2 2r -3.2 v+: =-32 

b i 

J .Cl -) r / \ 

3 v+i -«' («>0) 



<t s i ^ D^<pRPit ^rftecf cs# 




^ Tj^f& 4TO*) 4<J>fc ^£1^5 'Q 4?^ %rm T^t^Cf 4f fos CWfr5^ 

WiJF fte ^IWIMI <JRT I 4nTR 4<*n %Tvs Tfft^^t 

Trsr^ni nf$« ^f%*m (.srtcb<i 3fsrr%fpr f?[efa ^ntsTiwi n>?r tott i 

OT, W* -V <3 V (x,y)= (a, ft) 4<*n ^rRTO CWR^n >ite 3RtnR nft 

1 3$fo'® x ’^PT a W y ^PT b 4*IIM 4TO ^5TI *?* -srsTpsT ^ , 


'Snknn i i n*rtnH % x + — = — , y+—~3 
y 2 x 

mms x+-j-=|, (i)^+I = 3 (») 

(0^ xy + l = |y (ik); (h)«W, xy + l = 3x (iv) 

(a 0 « (iv) c«n^ |y = 3x nr, y = 2x (v) 

(v) y 4<J ^R (iv) 4 nfte nit, 

2x 2 + 1 = 3x nT, 2x 2 - 3x + 1 = 0 

nr, (x - i)(2x - 1)= 0; .-. x = l wnnr 1 

(v) cntn>, nnn x = 1, y = 2 X = — ^*R V = 1 

2 

.-. ^RtnR (x,y)= (l, 2), Q-, lj 


^ I RSTRR ^ g x 2 = 3x + 6 y, xy = 5x + 4y 
: X 2 = 3x + 6y (/• ) xy = 5x + 4y (ii) 
(i) cnw (ii) tern TO, x(x - y )= -2(x - y) 
nr, x(x - y)+ 2(x - y)= 0 







^T, (x — >>X* + 2)= 0 x = v (iii ) 

x = -2 (iv) 

(/;•/) >3 (/) WW1 *ftt, y = 9y r(y -9)=0 .\ y = 0 ^9 

(in) csp, v = 0 x = 0 4<rs. *r*R y = 9, Wr x = 9 

^rmt (iv) <3 (i) ^m\ ’fit, x = -2 W 4 = -6 +6y ~<i, 6y=l 0 ?T, y = 


(x,y) = ( 0 , 0 ) (9, 9 ) [-2, |j 
^fT^t ^ I ^rsrt^fH s .v 2 + y 2 =61. yv = -30 


: x : + v 2 =61 (0 yv = -30 (ii) 

(ii) 2 W $*1 (i) c«rc<P ffoiT’t ^?iw wrs^i ’fit. (x -y) 2 = 121 (Hi) 

% x-y = ±ll (iv) 

(iii) « (iv) 


A' + y = 1 
x - y = 1 1 


(v) 


v + y = i 1 

x- y = -1 1] 


(vv) 


x + .v = -l] 
x - y = 1 1 } 


(viz). 


x + y = - 1 1 
x - y = -1 1] 


(vzzz) 


totchto *flt, 

(v) C«n^, X = 6, y = -5; (vi) * = -5, y = 6 

(vii) C«fW, x = 5, y = -6 (viii) cm, x = -6, y = 5 

/. fipfa (x, y)= (6, -5) (-5,6) (5, -6) (-6, 5) 


8 I «sr- 2xv + 8y 2 = 8, 3xy - 2y 2 = 4 

t x 2 - 2 xy + 8y 2 = 8 , (0 3xy - 2y 2 = 4 (ii) 

(i) i£i^ (ii) ’fit, 

.r -2xy+S£_ = 2 ^ _ 2xy + g _ „= . 6x} , _ 4 y 

3xy - 2y‘ 1 

<IT, x 2 - 8xy + 1 2y 2 =0 
<H, x 2 - 6xy - 2xy + 12y 2 =0 

?T, (x - 6y) (x - 2y)= 0 x = 6 y (iii ) x = 2y (iv) 

(iii) c«K3>, x 'SfB (ii) 4 ^BTt ’fit, 

3.6v.v-2v 2 =4 *JT, 16v 2 =4 ^1, v 2 =\ ^T, y = ±^ 

(iii) x = 6xj± — j = ±3. 


v> | <*■> 







(iv) cm x ^tr (ii) 4 <rf*o *rm *nt, 

3.2y.y-2y : = 4 ?T, 4y 2 =4 ?t, y 2 = 1 ^t, = ±1 

(iv) cm x = 2x(±l)=±2 

■'• (*. v)=^3, i). ^-3. -0(2.1), (-2,-1) 

'S v tk<i e f <? i § A±> + ± — ^_ = £ x 2 + y 2 — 9Q 

x-y x + y 2' 

^o^Z + ^2 5 x 2 + v 2 =90 £.) 

x-y x+y 2 ' 7 

(i) wrsrat ^ITt, 

(jr+ v-y -+->■? 5 

(x + y)(x-y) 2 

„ 2 ( r +>•') - 5 

’ x--y 2 2 

2x90 5 r/ v _ , , _ 

— 7 = - [(//) cm x" + v- =90 <fei] 

x' -y~ 2 

x z - v 2 = 72 (iii) 

(ii) +(iii) fer, 2x 2 =162 ^f, x 2 =81 TT, x = ±9 
W(ii)-(iii)to, 2 y 2 = 1 8 ?T, y 2 =9 ^1, y = ±3 

•■• ^ (*,y)= (9, 3), (9, -3), (-9, 3), (-9, -3) 

: 


fr -8 


ii (2 a +3)0-0= 14, (x-3) (v ~2)= -1 
*' (v- 2)(v- l)=3, (x + 2)(2y-5)=15 
*> I x 1 = lx + 6 y, y 2 = 7y + 6x 
8 i x~ = 3x + 2 v, y 2 = 3 v + 2x 
4 4 

<t i x h — = 1, y + — = 25 
y x 

4 5 

ill v + 3 = — , ,v - 4 = - 

.v 3y 


4 I xy - x 2 = 1, y 2 - xy = 2 
b- I x 2 - xy = 14, y 2 + xy = 60 
& i x 2 + y 2 = 25, xy = 1 2 
. , x + v x - v 10 , , „ 

x - y x + v 3 

D I x 2 + xy + y 2 = 3, x 2 - xy + y 2 - 1 
i 2x 2 + 3xy + y 2 = 20, 5x 2 + 4 y 2 =41 






io8 

<t.<t 

T^ffaro? *mHi <mN to #tot? ^ wm? m\m <jwt ?ra i tow 

^5j$f\c ?lf*f? TOT f^r*=f?I <P<1(,®> t?I I f+IC'+M ^«s[® ?lf*l TO X 4?? y ?T TOT CTOTOTT ltfi> 

£fffa ^5 I TO*I? WITH *f® ?t *t^'TOTt CTO ’W~ 5 1<1 *1 [+«<!, ^#WS e T ^ TO 

3#<i><je| (,4rio><j '3 tstt s ^T^ x 4?? y ?tf*f'TOfl? TO W3t ^nn i 

^ i ^sfcrora c^rrora toU 650 i ^fcrora ^ ?rt tot *tf^® 

nstrito^cs^ csthstot 323 ?*ff?rjrsi to± ^D<i ‘ 5> f1% 5 n c f 

t^TOT J TOT ?#, <3?>f§ ?ts>?f ’tfSTOT x TO? ^*rafi>3 V f^H I 


2f^JTO», x 2 + v 2 =650 (/) 

TO? xy — 323 ( ii ) 


.'. (x + v) 2 = x 2 + _y 2 + 2x)^-650 + 646 - 1296 
®t« 1H (x + y) — ±Vl296 = ±36 
TO? (x- y) 2 = x 2 + > ,2 -2x>' = 650-646 = 4 
’srite (x- v)= ±2 

CTO^ ft??T TOTO, CTO$ ( x + v) TO TO TOTO TO TO I 


.\ (x+ y)=36 (m) 

(x- v)=±2 (iv) 


CTO TO, 2x= 36 + 2 

= 18±1 = 19 ?T, 17 

2 

(/ ? v) cto ’ fit, y=36-x = 17 ?T, 19. 

.-. 4?# *#ro 1 9 to? ^t? ?t5? *ff?TO 1 7 i 

iShi^ ef ^ | TOwcrora to snrp fw 1 0 f^TO w? i TO^rora 600 

^fftu5|<] TO1, TO frTOI fa4?l ^ I 

TOtTO : TOT ?*fi, ^WWia?l 7w= X l^fBl? til??. TOTTOTO? 2f% = y 


s% (to®, 2y = x + 10 (/) 

xy = 600 (ii) 


os , ^ ._ 1 0 + x 

?fTOTO (?) CTO ’fit. V = — 

2 

(i7) <xi v TOTO?ta’nt, v( l 0 + = 600 

2 

?t, i0x+y - 600 ?T, x~ + 1 Ox = 1 200 
2 

?t, x~ + I Ox - 1200 = 0?t, (x + 40)(x-30)=0 
( x + 40)= 0 *W?1 (.v - 30 ) = 0 

opfa, x = -40 ?T. x = 30 



fog ntw % 

x = 30 

ftNi =30 fsft>f3 i 

'SiK^H O I ^ ^ 0 v*lj1t<!> '© c f^p®i ^Hf '»I 5 t <J i <]c c i «| ? 1*P e i ^1 3. ^TW 

1 8 OTW to Wm i ywwfi* fofa ^ i 

8 ' 3 TW ^f?t, ^ - x ^5^^ ^f%?3.^ y 

.\^«ITtfi> = 10x + >> 


sW*f^pTR3, *Q x + 3 - 3 ai, 10 x + v ~ 3xy (/) 

*y 

, 10x + >> + 18 = 10.y + x at, 9x-9_y + 18 = 0 

<fl, x-_y + 2 = 0 ^t, v = x + 2 (//) 

*tffoa«f (0 4 _y = x + 2 ?ta <1$, 10x + x + 2 = 3.x(x + 2) 


% 1 1 x + 2 = 3.x 2 +6x 

ai, 3x 2 -5x-2 = 0 ?1, 3 x 2 -6x + x-2 = 0 

*T, 3 x(x - 2) + l(x ~ 2) = 0 
ai, (x-2)(3x + 1) = 0 

^sHS. (x - 2) = 0 *fsR1 (3x + 1) = 0 at, 3x = -1 

wfa, x = 2 at, x = -- 
3 

fog ^rcana at at i 

^®aR X = 2 w_y = x + 2 = 2 + 2 = 4 
.-. ^v^fTtfS 24 


«Rpn®iT 

i l CWIM aafi 48 1 a^ffoBia i <£f a*fcTO3 ^ af^ aiat ‘ ! tfo® WIWWH 

C^SJ^T 240 a’ffSRjta ■£&* ai^a ^ffori'f a>® ? 

* i w wna artfa aafl 250 i *rc«m <^fi>a saaa 117 , fofa a*a 1 

vj> 1 ^<pf5 ^rr?r®wra? aatf? 1 0 fa^ta 1 ^ta ais^ataa 'Q fataia^tsm a^na ftraj faf*r§ 

ai^a atat a*fo® anwtroa cw 28 a^ffafrra aw, aiaa frar «. ar^ fofa 

a^a i 

8 1 avTtrra at*fa aaf§ 1 8 1 a°^ji ^fi>a ’saa 5 *! 90 , ' 5 Tv.^fjT ^USa at4a ®rsa fofa a>a 1 

G 1 ^<®fD c* i J , i3 i P 5 i 24 a^flaGta 1 ®faa ^<r>fD ^rr?i®w ; fi3a ?>?aj 'Q sj - ^ siaa orr?r®w i ft3a 

Taaj « arg ^rc-w aaraa^i 4 w 1 fifcn cafa »na* 50 a^ffatra 1 staa 
an^t^wia ?.h4j 'Q arg fofa a>a 1 


a>at-i8, St*>®*l ‘’tf't's-^a-boa 



io'b 




'b I wiwcwr fan frrtj 23 fctm c<rf*t i ^nrrstwra ww ooo^^fft^R 

$.C°1, fcfRJ 'G Sf^ ft'f?! W I 

s i ^p®f i ac<i<i ^ll£ wtot 8 faSla c^f*f i c*^-fl^=i 48 

^ffsjST?! ^(.^I , iJ? friRT <3 <P^ I 

\r I ^ oj^f*fg if)^3f& TT^Uf^s ojffsqr,ij<5 $ C T^ <MC*1 2 I Rs’TflltN' RTW 

27 CTW ^*?fC3T ^R RPlH*J I ft 1 # ^ i 


cfc I 


*Mvj| 56l^R w ^4 20 ftS'R i ^ RITO? RRR 
Rt$^3 friRI ? 5 '® ? 


l>o i 4<pf5 ^ffTO^zra c*fc*w«i 300 <5*4 ^‘‘W 1 0 (Rf*t i 

C^3jf^5 <R4j <3 £f? f444 ^ ! 

Q 'b 1 ^ ooi^PPft ^5^ >f^t<P<? c T C^tt> 

bei^Rf'fS ■>1*i'l<P<lC c R R5H*fR P4?J J 1" V 1(. < P WRoTTRTf I ^ 

’ 3 J5^tn 3 i^l4 , ?l c f CSfft5^ RSTl*fR f^4?l <t»<iT R 05 *!^ i£tff^| ^fWlo^l ^c°il i 


i i Rsn^R : fl’* : . «“’■'= rt" 1 , cr\a : t '-a' ) (a^ l) 
R*n*TR : a"~.a~" ] =«"’ (/) (r'.ci'~' = a' (/’/) 

(i) CSRTP a 1+2 1 *' = a 1,1 Rl, x + 2y + 3 = 10 Rf, x + 2 y -7=0 

(ii) C*m, a 2 ' r ' M = a Rl, 2x + v + 1 = 9 RT, 2x + y - 8 = 0 

(iii) 'S (iv) ?^« C R 

X v 1 


-16 + 7 -14 + 8 1-4 



Rf, - = - = I 

3 2 

% x = 3, y = 2 


:. ('v, v)= (3,2) 


(,;/) 

(<>’) 


'5iK^ c f 1 RSTf^TR : 3 21 1 = 9 ' ’ 1 , 4 ' ' 2 ' = 1 6 2 ’ ‘ ’ 
TRfifR : 3- ,r 1 =9' M (,) 

% 3” 1 = (3 2 )' " =3 2,,2v 


.-. 3 v - 1 = 2.v + 2 v 





31, 2x-y + 1 = 0 (iii) 

4 X *-' = 16 2t '" 3 ( a ) 

31, 4 r * Jv - (4 2 ) 2v+3 31, 4 v " 3v =4 4 "" 6 
31, x + 3y = 4x + 6 31, 3x-3y + 6 = 0 
31, x-y+2=0 (zv) 

(iii) 'Q (iv) C3E3 5 3 lr$ e t 3 ’Tsifs ' 013 * 1 1 w, 

* ^ y _ i 

-2 + 1 1-4 -2 + 1 



31, x - 1, y = 3 

fa<#7rci<H (x,y)= (l,3) 

O I 3313H 3>3 : x y = y x , x = 2 y 

^T3t3l3 : x-‘ = y J (z) x = 2y (zz) x * 0, y * 0 

(ii) C3t<is x '•S3 'srpr (i) v£j <jPu.ii ’fit, (2y)' = y 2r 31, 2 y .v y = y"' 

31, — = 2 y 31, y y = 2 y :. y = 2 (z'z) C«W, x = 4 

y- 

:. 33T3T3 (x, y) = (4,2) 

8 I 331313 3*3 : x y = y 2 , y 2y = x 4 , C33TC3 x * 1 

3313R : x v = y 2 ( 7 ), y 2 ' = x 4 (zz) 

(i) C*K3 ’Tit, 

(*>)’= (y 2 )' 31, x' ! =y 2v (zzz) 

(iii) 'Q (ii) C3t3 ’fit, x'~ = x 4 
y 2 = 4 31, y = ±2 

4*13 y = 2 ^3 (i) C«n^ ’fit, x 2 = 2 2 = 4 31, x = ±2 
^1313, y = -2 '5J? f, (i) ’fit, (x)' 2 = (- 2f = 4 

31, -L = 4 31, x 2 =- 31, x = +— 
r 4 2 

(*,>')=( 2. 2) (- 2 , 2),|4 - 2 ) j -|, 





iob- 

(£ I ^TSTfSfH ?>? : 8.2 ,J = 4' , 9 V .3" = — 

27 

8.2 yv =4 l (/), 9 V .3" = — (ii) 

v/ 27 

(i) cm *nt, 2\2 xy = <2 2 ) *Tf, 2 3+vv = 2 2 - 1 ' 3 + xy = 2 y (iii) 

(ii) cm *f1t, (3 2 )'';3 vv =^- ^t, 3 2 v *-- v =3~ 3 2x + xy = -2 (iv) 

(iii) C 4 ^ (iv) ftt^fl’t ’fit, 3 - 2x = 2y + 3 ^1, - x = y (v) 

(v) C < yw 3 y ^TR (iii) 4 ’tit, 3 - x 2 = —2x 

^1, x 2 -2x-3 = 0 ^1, (x + l)(x-3)= 0 

x = -\ WRI x-3 

* = -l (v) cm ’tit, y = 1; x = 3 rn (v) ’fit, y = -3 
ftcfa WfR (x, y)= (-1, l) (3, -3) 

t ■■ 18y T -y 2v =81, 3 r = y 2 

^TSTfsfRT : 18.)/ -y 2v =81, (i) 3 T = y 2 (ii) 

(i) cm ’tit, y 2x - 18/ + 8 1 = 0 Rl, (y x - 9j = 0 

^1, y A -9 = 0 % y x = 3 2 (/«) 

(ii) csrre *nt, (3 V ) X = (^ ? ) v ^1, 3'"’ = y 2r (iv) 

(iii) cm ’Tit, ( y') 2 = (3 2 ) 2 ^t, y 2x = 3 4 (v) 

(iv) 'S (v) c«rc?5 ^fft, 3 <2 = 3 4 .-.x 2 = 4 ^T, JC = ±2 

i = 2 3^ (ii) C«1^ ’fit, y 2 = 9 <ft, y = ±3 

i = -2^ (iii) cm ’fit, v“ 2 =9 ^t, v 2 = - ?t, y = ±- 

9 3 

■■■ j ™ > n 5 ' (*, y )= (2, 3) (2,-3) (-2,0 ((-2,-0 

i 1 2 v + 3 V =31 * 1 3* = 9’ V5 1 3\9 ' = 8 1 

2 X - 3 1 = -23 5 x * y+i = 25 * v 2x-y = 8 





i\y = 18 

<t\ a'.a v+ '=a 7 

v x = * 2 ' 
4> 1 % 

j 

2 2x .V = 36 

2 v J.x +5 20 

a .a - a 

x 2 -'=/ 

y* — 4 

VI 4 V = 2 y 

cji i 8y T — 

7 =16 

y 2 = 2 V 

(27) Vl = 9 1+1 

r =/ 



S C*Rlft>C4<l fWP® ax 2 + bx + c - 0 ^ R^WR 

fwR > i'31 < p^ c f ax 1 + bx + c = 0^3 RRRR WfsraT : ?7«t' s 3t? i 

(RsrfTCiR ^iRK^j ^R • > i i Jl*fR Rs 'STIcrImI < ^?i! i 


RW v — OX 2 + bx + C . 'sl?.t«1 X 4? <R ^<P«1 RRR? ^Sf*TT y — 0 Rf^lffrufCj x -^|*^(.<P C^r 

<p^(.<i, x 2f RR^ ax“ + bx + c — 0 >i5]<r i <! c flTR R5Tf3R i 

'5ll^' 1 t i I C®RfbC4 3 ^iKIc^j x“ — 5x + 4 = 0 43 3R3R 3>3 I 


RRT^R : RR 3#, y = x 2 - 5x + 4 . 

X 43 RfiR 3 «Hj y 43 "SIR <J>‘C 3 4 ^ RsfRs^eR C«TC*R <K*l<pfl> ^Rf^ f343 3>f3 : 


X 

0 

1 

2 

2.5 

3 

4 

5 

y 

4 

0 

-2 

- 2.25 

-2 

0 

4 


^K33 R13f4TR £pr& f^J'SRTt ^3> RT^R 

<K3 R5fN s 3 c ffE>3 C^Rfbii!) <pf^ | IJR C3 

(RRlbXlfD x - 4 *SK<P ( 1 , 0 ) 'S ( 4 , 0 ) RPf 

<H<ICS£ I 

^ 31 °, RffaRRfiR R'sfKR x = 1 3 ? x = 4 . 



TBtft^T't ^ I <R3fFG2!3 '-HRIc^j x 2 - 4x + 4 = 0 43 R5Tt3R 3>3 I 
RRT3R : 3*f3, v = x 2 - 4x + 4 . 

x 3>twf5 RTC33 >SRT y 43 RR 3>t3 <RRftj<14<l RR <K?i < pfD fR'R RRR f3®f3 Rf3 8 


X 

0 

1 

1.5 

2 

2.5 

3 

n - 

y 

4 

1 

0.25 

0 

0.25 

1 

4 






See's <j ?tf^s 




^♦imu fin's R , *j'sc |r ii ^T^icsr '^■r <k*i 

c«T : *rf5t?i 'sr^f 1 c®T , ?tfro5 (tni ^ 71 
jc-^ **»» c<p (2, 0) R**xt'® 1 <.<ic^ fwr® 

^fi? ^T 9llW, C’lC^'SJ <3 'jfiS <3 >R|*TR ?,C< 
x = 2, x = 2. 



O I (FNf&ww WI ^PTRH ^ S .v 3 - 2x - 1 - 0 


v = x 2 - 2x — 1 . 

>1^<ti<3 c t^ C^f^flMi '5f^«T^ igRJ X '5?' < K3l < T : 'fiS ' 5 TR 'SlG^?! '5J^i‘ 9 f V 4?f : 


X 

-l 

i 

o 

L/> 

0 

j 0.5 ! 

1 

1.5 j 

2 

: 2.5 

3 

\ y 

2 

0.25 | 

-1 

! -1-75 

-2 

-'■75 1 

-1 

0.25 

2 


^tfa® ^ istpr 

>l5W3 c tf&3 C^PlfSiS ^f?J I OT^Tf (71 
x-TO CsnUl^«IW (-0.4, 0) « 
(2.4, 0) f^jt® cw 5 ? <K<1CS i j j'»st\, j i^l<p<i c f1^ 
*rsn*fR x - -0.4 (WPR) ^ x — 2.4 Ospft) i 


Snl^sH 8 i — x 2 + 3jc - 2 = 0 4? c^Rlewis ^rPTHTU f^tfsi ^?r i 


: "SHR ®f*I, v = -x 2 + 3x - 2 . 

X 4?F atlo^ 'SMJ v 4^ *IR f^4?J <r>W fifWS >l51 <T»<J C®!^* (PTC*l?f "STT*^ ft4?T <>Q : 


X 

0 

0.5 

1 

1.5 

2 

2.5 

3 ! 

y 

-2 

-0.75 

0 

5 0.25 

0 

-0.75 ! 

-2 ■ 


fifis ^ ^PfcSf ®77I 

c®r*if53j i (R*JT '^rtn <7t c=Rft>'dT; x — 

oic^s $*t?r (1, 0) <3 (2, 0) fR£ f^Tf ftarcs i 

>^©dls. '3T§t^ c t1^ ^Prfxrr^ x = 1 x = 2. 










(t.<\ 


i i ax 2 + bx + c = 0 a, b, c ^ x 2 -x -12 = 0 ^#^14 b <43 ?tr c<phT&? 



35 . 0 

4. 

1 


4. -1 

3. 

3 

*1 

16 x = 4 XT| j i»T!<M c lf&3 RRT3R c^HfiS ? 




3\ 2 

4. 

0 


n. 4 

3. 

1 

<3 i 

x 2 - x+ 1 3 = 0 435 ft; spj c^sRft;? 


, - 1+ V=si 

4. 

-i-VsT 


2 

2 


, iW^iT 

3. 

1+a/IT 


2 


2 

8 1 

y x = 9, y~ = 3 X ^.c®i Jiiii*fR C34Rfi;? 




*. (2, 3), (-2, i) 

4. 

(2, 3), (2, -3) 


! t. (2,1), (-2, 3) 

3. 

(-2,-1), (2. 3) 

ftt53 1%f%TS <t 'Q 'b R?, ^33 RhS : 




R^ft? *rf$j 35 ^ c f Rs^rrra 1 1 43 ? 

30 i 

<t l 

r^th ijtffr ^ ? 




3>. 1 435.30 “ 

4. 

2 43?, 15 


4. 5 435. 6 

3. 

5 43?, -6 

& 1 

R53Tt ( £§fE^3 3£*f3 3Rfi <PvS? 




3*. 1 

4. 

5 


4. 61 

3. 

V4l 

a : 

43»fS 354H <3 if 3\4Tf3 ts e li''5i<i» 354713 >i^rs 6 i >itekj 4ft353 c ff!> 4^3 <p<k s i 33- 


i x + — = 6 




X 




ii x 2 + 1 = 6x 




iii x 2 - 6x - 1 = 0 




ft cm c<pH1u ^1^<? ? 




35 . i « ii 

4. 

i « iii 


«l. ii « iii 

3. 

i, ii 'Q iii 

V 1 

2 px ’' = 2q px " 2 43 rrrr c34Rf&? 




35 .' ? 

2 

4. 

P 


.4. 

'l 

3. 

2 



* i x~ 4x + 3 = 0 io I x 2 + 2x - 3 = 0 ii I x 2 +7x = 0 

^ I 2x 2 - 7x + 3 = 0 io i 2x 2 -5x + 2 = 0 i8 i x 2 +8x + 16 = 0 

it? I x 2 + x — 3 = 0 i'fe i x 2 — 8 

^ i 4?^ %°r 3Ts*irtffci 5 ««! c«iw 3 m \ f^¥ ^ w.^k 3 ®°r 5 ««r cw 

3 (af*t i 

?>. §^^ 5 ? v5«ir®T?Tt3 3 rft^ e t ^ i 
*i. ^js straw i^ >^<M c t1r> ^rsftMW ^ i 
Tf. ^Ti OTtfccaRI >ll<*J(.<JJ ’Tsn*^ ^ I 

ib- 1 orp*m^ ^rt%j ^tfsi? 0. 1 2 rasfa i 'Stfsiffo ^ j H^srf 4? 20 f^ra 

<3f*t i ^r? ^fsr t^ra* *itivMi$?i f?r?55 <a^5 , ^'Slvi?*f i ^tTPT ®tf*ra £i*fj, sr? ww 5 

^1} I <1 C^f*t I 

^s, ^sjt^tra 5 ? '*jic s iic.< 5 ■>i?l<P5i c t ^ 1 
■?t. WP t ^FT<P ^fl#l frHj € 2T5 f^fa ^ I 
?t. ^jivmi^ 'SifijfD<] ^r. c f? Z'T^T 'S < #%5n ^ 1 



wm\ 


^riTO srra^r i fag <jm #faR T sp^r®H'G 4^1 fa^® <3 
of^i <ot$ 1 #<1^ sj^Poc's wprt *r®fa^ 4? c^n?n1^ c^st 4ft wfafa ijtf& r§<t rt 

©rksT^^i ■sn^w? (.<ir.<Ftc*ni *jwr ’tfasiM sr^ ^ 5 Tf'S^n rr ri 1 4’5Rfa ctr^n^'s 

^ ri 1 wr wrtotr wr^r str^t s?tfsr ^ 1 
ft*m c*hr - 

> 4ft 'Q ^ bqc<P<! 4ft Rt® fa*(§ ^m®l RJNJT w® 4TsflR 1 

> ^ ^r^RI*ft rrr ■srwsT *far ^ TrsnsrrR ^rc® *it?rr i 

> <jigs«qP»fe<p 47f4faR> Trspura wrsfbt tm^k 5fsn*jR 1 

> 44* 3 tjt t>si<pfi(*f§ 4<j^rps opiSjvs|c<)s ^fbcrn RtelCRj RR14R 4S?£® 1 

W®l 

w ?# iftcr? 200 sr 1 Tpoifa^vsiw <R4t rt?i cr, $ >hPh wi ^-^f^® «rn^ 

Rf | P-fPrS fa?R ^ll^® W4 Rt^JT X ^CR ®TfWf ffa^It® ■'tff? 0 < X < 200 I ®TCR oJTSRt CRp?l 
CT, COURT'S -^ r j8 !(.*■( P^Pa® RRTt ^*ff^® ^r Rf 1 cRP'TRs-’ffafew <3 ®rjrj or^rp CsfRHRj 

t®p5C® 4pl*J>R®IC<1 ®!>|R®RI sfRRT Sfc&J'SH ^TI I RMR £®pJR C^ftS, SfgS'lR 4ft{ ifj^rsj 
^ch<i> csres ^irtR'Scrt Rfa^ •^fasrrcef fa# rrt rr ri fatrra 3 sir #faR ^rriwr fafare 
^TfRiRs^rf ^r ri rssr: <r^® ^r i ®r®^R effort cr, rrsjtcrr frrRffaR #r^r ®irr®r *n3*fn>i 
1 

RS3FRJ RT faf*fRS]R ®PTS]®TR C^S'S SfWRtJ I Rlfa^VI oJ>| MH ^lf»fw R3TR 

rstr m\ ««r ^1 ^prsr®m rr i 

4<6 o|>ivj®!fD *Vft ftfc I 

.’. 4+2 < 6 + 2 6< 8 2 

+5i*t 2 < 4 [^^0^2%^^^?] 

^5^ 4< 1 2 2 m\ 

2 <3 [^^‘‘T’W 2 ^rar ^ 

®m®rH^ -2 wi ^4 ^74 ^fi'Qin rr - 8 - 1 2 

4vS\& -8>— 1 2, c®^fa -2> -3 {^W^PW -4 «f4 ^] 

RI4R c f«lc< <i=il RR, <iP? a < h ^?T, ®c<t, 

Swa #t®-^-io^I 



c ^ ®t*u 

C 5 q * 4 |\ jy<p ^|(.» i '?} > ST«iJ 


5 to ^1 *lf*fao 


ii 8 


a+c<b+c 

a-c<b-c 

ac<bc 

a b 
-<- 
c c 

ac > be 

a b 

— > 
c c 


C ®MJ 

c <£)? ^ c lt^ 


^tBf: i | fraivimm (2jf% <?T 5 ^tB?f C5tS (?rf*t 4<R 5 C5^ ^ %W5\ 

'STt^jc 1 ! 2 WI ! 

* i c^twt csrfs to iooo *rfN*iffa ®ira m sm*f ^ i 


* I TfsnsfR ^ C'Kt'Q: 4 x + 4 > 1 6 


: C'f'Qin m&, 4x + 4 > 16 

- 4jc + 4 — 4>16 — 4 C^TC^ 5 4 fet*t ^GJ] 

3t, 4x > 1 2 

<n If > 12 4 m\ «m ^] 

’ 4 4 

?T, x>3 

.-. ?rat*fR * > 3 

4«ttW Tfsn^ <715, S = {x e /? : x > 3} 

TWtifR 1^5 ^JlGPtfa C'l^nw ^Tf I 3 «TCHft ^5 <lhart WIT 'SpSTsr^ 
TrsnsfR m°s ^rsrt^ otB, S = {x<= R :x> 3} 

1 1 1 1 — $ — I 

-10123 


* i ?ri <a?s. ?wt*fH pf& ^R'TOrtm < 5 ^ ■■ x - 9 > 3x + 1 

Tfsn^ : OT'fltfl x - 9 > 3x + 1 

.*. x-9 + 9>3x + l + 9 

^t, x > 3x + 1 0 

^1, x - 3x > 3x + 1 0 - 3x 

?T, -2x> 10 

_. -2x 

?t, < 

-2 

^t, x < -5 


-w^ *R*iri -2 
*m?B c«rcs] 








^Tt^TTC jc < —5 

mm otj s ~{ cg R-. x< -5} -5 wret ^trr sprs 

I 

-* <D — I — \ 1 1 — hH 

-5 -4 -3 -2-10 1 

f?:5= ^rsfi^rR c^rsffi ^rffa 5 ?®! (to®i) ^t?n £f^r*t ' s rr?i, cffsjft ^rsn^ 

m\ sm*i *rra 1 wjh ctt> <rm wits ^r%r 1 

a > b ^ ^f, a > b WTST a — b 

a < b 'SFTt a > b fiWI ^ l 
r 5Tvs^S, 4 > 3 4SS, 4 = 4 T jtf& l 

'Bnl^sM \3 1 S^nsR S$?f § a(x + b)< c, [a ^ 0] 

mm : a W 3£*r, a ( x + b ) < £ 5 ^sn*m^ a ^rat s^ts •nt, 
a a 

x + b<— si, x < - - b 
a a 

ci(x "I - b I c 

a ^ c ii'^i<p ^.(.q sff^Rrni ,9 ft^, > — 

a a 

c c 

si, x + b > — st, x > — b 
a a 

.■. fs^fa tosh ; (i)x < — - b, sft a > 0 331, 
a 

(ii)x > — -b, sft a < 0 
a 

fog: a sfs w c sf*t *rsr$j 4 ^r, x »a? otwiwi stcss ^tsi wtoIB to i fos a 

4f^ ^rj ^s^ c t®!^ 'ss, ^ts ^RTOft^ c^wi mm si<k<i st 1 

$$m\ a-* 

ojqiiMii'Q^rn SStSR 4 s ? i4S\ WJlw^ns q^OftS CSTj CSST^ : 
i 1 y~3< 5 * 1 3(x-2)< 6 o 1 3x-2 > 2x- 1 81 z<-^z + 3 

<m8>2-2x * l x<- + 4 s 1 5(3 - 2/)< 3(4-3/) v !- + - + -> — 

3 v / v / 3 4 5 60 



rptwr <mr« 

TritRRSRR mm crrrt w rrirr rrc© fticR* \ hr?; RRiftc® ^rr rWrr wn? rrtrir 

RU'Ca RTRtR I 

i | c^srcsrr Rfftm risrt iR « s>r to rrt c*m& rrihrr 5x hrs 6x ^ hrs <p<p 
C*n^ RRm 4x HRS 84 1 CRICR) RC3 CR^5 40 HR ftC5 RTRft 1 RTSRT (<^w <£RRR R«i(.$ 3RR HRS 

^STt ft'lfa I X HR RTR R^TRT RPRRR1R RtRTCR sfRTR R>R 1 
TTRtRtR : RRT CRCRC5 CRH> (5x + 6x ) RRR HRS C*TC5E5 (4x + 84) CRTS RR3 I 
sf’fRF®, 5x + 6x < 4x + 84 
RT, l lx <4x + 84 RT, lx < 84 

RT, x<— RT, x < 1 2 
7 

ftvf, 4x >40 [ €Tt« TO 40 ] RT, x > 1 0 
.-. oirr^tr rtrtcr crrt R tn io<x<12 

^PffeRcf ^ I HR 5 ^ 5 STRf RCR x ft> CRfRR HRS 8 StRT RCR (x + 4)1S RT^st fRCRC^ I CRTS 'SjRJ 
97 STRT RCR, RRfftR RRlS CRfRR ft>C<^? 
t^rTR : xfi> CRftlCRR RTR 5x SfRT HRS (x + 4)fS RTRTR RTR 8(x + 4) STRT I 
s^RTCs, 5x + 8(x + 4)<97 RT, 5x + 8(x + 4)<97 
RT, l3x<97-32 RT, 13x< 65 

RT, x < — RT, x < 5 
13 

,*. $|HlS rriIrr 5 5fl> cRftiR f<PC.«sc,^ I 

R5t^ : 140 StRT CRft? RCR Obftj'b x CRftt RTTCRR tRRCRR l f%ft ft (.h^ ICR 1000 StRRR HR>RR CRTS 
fRCRR l ftlCH^f 50 StRRR X RRt CRITjRR Rift 5 SlRR CRR5 ftfCRR I RRRTlfScR RRWR RTRTCR £fRT*f 
RSR HRS X HR R^RT RTR ftftR R*R 1 


sf*|RHT 

V>— <2- *m RRRTTSCRf RRRRR RTRTCR •2RR x f R>R HRS. X HR R^tRT RH ftftR RR I 
i I HR RRR R^R x ft 5 , ft. CRC 9 !^ R^T RDxR HRS R*StR ( x + 2) ft 5 - ft. CRCR — R^f CWl^lR 
HRS RR CRlS RR 29 ft 5 , ft. HR RR I 

^ I HRf5 CRTf$S-H CRTW 4x CR 5 ^ R®T HRS (x — 3) CR% RTCR HRS RR 'S RR ftCR 40 
CRftrR CRfft RTCR RT I 




® I 70 TO CTTTOR TOTO x (ftft TOT I fti kK> | R> 500 TO^TO (Rlt 

fTOR I fTOF©T 20 StTO X ^TRT (?#^ Rtft ww fTOR I 
8 i ‘srasfi* ntfe 4 R^nr tot x ft. ft. to^ 5 r%r ^nrr ( x + 1 20 ) 1%. ft. 1 nrf^frft ?tftm 
to>r 100 ft. ft. to Rf*t *r?r 1 

(? I TO $TO TOtTO CWf 40 OT. ft. 1 voT CTO x CT. ft. TO?. 5 CR. ft. sfgftftg 
TOTOTO TOTS? <R>tf> RTO TOT I 

b l ^CTO ??PT RR3R TOC^*! TO-^iftTs*f l fftsf CTO 6 R§£TO ^5 | ft^OR <RC>R ?Rf§ 

90 RTO l fftsR <RR TORTO TOPf TO i 

HI C5?ft 14 <Rt*i S{Pi«ui <(f% ,p lfftn fro% I 17 <TTO TOTO TO TO.TO.ft nft^r CTO I uR 
■- TOTO TOR *TO«R £R>f*f TO l 

* 1 ^TOft < 2 # ctot *tft 2 fft toctos TOifro 300 ft^m i crt 15 ft. ft. mm to^t% 

RTO -SlWITt TOPf TO i 

S> I TOT CTO CSRTR 5000 ft .ft I CST& fTOTRR TOTO R%CTOf ifH^R 900 ft. 

ft. I ftg TOT CTO CSRT TOR TO Sfft^T fro 100 ft. ft. CTO <fl^ TOTTTO 

TO I "TO] c^JTR C^PTO ftslftift ^55TOR SfRTSpfR RTO <DRsfij oprwR 'STfTO^T £R>Pf 

TO I 

i>o | ■sjTO'ff 2fC^ ^4 *TR, C'ST^I TOTR 3 TTOT CTOR ^STOCTO ■SfTOT'Sr^ft RTO o|>|V\s R 
RR]R SfTOH TO I 

ii i ctori toto roiR 5 m, roirfor to?. i 5 ^ (%$ , ?r^tnflta rtoi 

TOT ^TOTTOR TOPf TO i 

^ &«i<pRPfs <44*1 ft ^Pfsrst 

TORT TOftftg 3 - = mx + c (TO RTTO4 TOR ax + by + C = 0 ) TOTR1 RTOT R^trocTO 
G4*jftu toc^ froft (^r <3 tor-*pr c*jftj Rfts) tori croft r, 4 tor sjcto TO^iftut: 
<i]4>fl? TO^nR^ I 

^Mi^iftvs x, y toto ax + by + c = 0 ^nfftroR crofrosR ctotcr ft«j?r XT 5 ^ RtTro^fto 
ftw TO RftroHfts TOTO X « y TO • !> fft^$ RTORR £ ft*jR ^5f « C^lft TOTCR ^IR TOT 
^ TO I TOjfTO, C^’«fftTO Rl^TR CTORT ft 7 ^? ^TTO^ ’fttTOHte 3 ft^ TO R ^ 'fST 

Rnfoj tott ax + by + c to tot ^tj tow to rt c^ to i cron ft^ p to ^ « 
R4f^ tot ax + by + c RfftR x « y r 3 rtoftr gfft^t-pR ^rfti^T r tot to. 4tr* P 
fttjc^ TOT TOT TO TOR W TOR 3 RtTOTO f(p) TO ftctft TO TO I P TO 

f (p)= 0, P ft*X RT4ftCTO Rftg^ TO f (p)> 0 f (p)< 0 



Set* vs 3 


ibV 

f(P)> 0; *t*ra 2TF©FF t^i P ^RJ f (P)< 0. 

^n ^tr, c*rc*m sm^ f^x P f(p)= o 

^^ct j | x + y - 3 = 0 toe=n ^ i c*n& 9 n<^n m § 

v = 3 - x 



fes 


gpti v®«iIU^ ^55# wt ^ i 

(i) am (^) *nt*m 

(^) cm (*t) f&f^© *rrt*ra (vs) c^^rrl^o 1 

(?) fgf^s ortam “$*rcra ^t" * (*i) w *rtOT«ia “to ^ i 

^ b^i^Rf 1 ^ c*r^ffeai 

vSm^ a c t * i x + y - 3 > 0 x + y - 3 < 0 ^ i 

Tpft^f : ^>^> 1 ^ 313 Sj^TC=r^ ^ X + y - 3 = 0 ■'iStas'lfiNf 

C'T’^lffrS vai^*i <p!s I 

x + y _ 3 = o c«n^ «n$ 



r 


ffea 




Scolds 

x + y — 3 > 0 rrwir cRRfei wri ^ir^ir ( o, 0 ) rr rrtc«t ^srfsr^r rt^ 
— 3 > 0 rt r®i rr i vpice?^, ^Rnffei x + y — 3 = 0 crrtr cr ' s trc*f rcr^ ^r 
f?^#N5 rtc*i i 


Y 



X 4- y — 3 < 0 ^RRWfR CRRfolJ WRI ^RRvsR (0, 0) 4R RR RR I CR ^ffNQ^n RfR 

“3<0 RT ; 5PR^sRR 3 fRRf R>CR Rf RR R©J I RRESf^, 4 oJR3[R 'oiRH^fR ^Rlfftu ^R CRRrf[>R CR Rf£*f 
V|«=lR**l R£Rt^ CR Rtt*t I 


Y 



^RRR't «l 2x - 3y + 6 >0 ^RR^IR RRTRR CRt^R R<R mv3 « rsr | 
RRtRR : WlRRl RRER 2x - 3y + 6 =0 RftRRFfR (RRfe I 

R^RRRll) CRtR* Rt'GRT RtR : 

2x — 3y + 6 - 0, Rt y = ~~~ + 2 

v il ^Rp? : 


X 

r° " 

-3 

3 

y 

2 

0 

4 








^ frr 5 ^ 4 <r> *0 (0, 2), (-3, 0), (3, 4) fiPjeOTl ^ 



4 *r -s^f^ (0, 0) cs 2x - 3y + 6 <#R *tr 6, Rr *RMi^ i <3^ ct *m 

?rarc 5 cRt 9 TR? t ra R^i I^R ^rt 2x - 3y + 6 >0 
2x - 3y + 6 >0 m\*m 2x - 3y + 6 >0 *i5l<Mc.«t<i 

4<r° (R^fera ct *rrc*i *1™ ^RT? wra 1 

^ TwiirR Sto! fe? rr w c^fwi 1 

SSH l 3 3 c t 8 1 x, y - 2x < 5 <FNfea ^ 1 


7f5Tt<R : — 2X < 5 oPTST^fl^fR 5 C 5 ^ RR I 


2x + 5 > 0 


^T, 2x > -5 


ri, 



4 *r 'fRmlrr® x,y x 


-— *psr 1 ^ w^ 5 to 1 

2 


so (- ^ , 0 ) y >Rl'ai<il®1 ^O C^'sf# ^ kt*\\ l 


Y 








^ '£R *m*\ ^qfa*^ oj<j[^\s <iRX ^°lR'^C x ® x = 0 Rt > — — 

'2 

c« : f ,? if^3 c^^rra 'ek ’frc^m *wq gprs ^Ri^fR (c^Nfei 

^tj) i mm cRt^ §*k<r froiR f '$f^s (m w c*r*ifej ^) , 

^ t ft^ e t (t i y < 2 x "sjTfsreH c^r^rf^u ^ 

^It<R : y < 2 x «iqj<\s|fi;<.<p y - 2 x < 0 WR>TC3 C*NT *rR i 
y — 2 x = 0 y = 2 x 


q^Wsc^ c^^lffrij i >ivi)<j><j<# c^ 9ff^ 5 


X 

0 

2 

-2 

y 

0 

4 

-4 


C^T^rf^Zf C3*ltfc <3RTt ^Tt 



ftar 


( 1 , 0 ) f^J C^Rffej GWfa *to^ ^S£*f I *£it f^rs V - 2 .V = 0 - 2 X 1 = -2 < 0 

C= : T , slfBr3J C?fflfi> 'Q 'El? f*TO [totfft CT SfSJ*f (1,0) 'aMf^\aJ nf^5 >Rsstq<j 

£Pr5 «iqi|vs|<i Ce s P ! ?ff^3I i 

^ft^ c t to i 2x - 3y - 1 > 0 AfiK 2x + 3y - 7 < 0 ^rwi ?rsn*rR fu%s <jr \ 

mm : SWCT 2x - 3y - 1 = o (/) 

«W2jr + 3y-7 = 0 (ii) 

*l51^«r ^H5<1 c^^lfeg ^sf? i 

(/) c«k^ *n^ 


-5 -> i 2x - 1 

3y - 2x - 1 ^f, y = — - — 

4-?rfiR, 


X 

i ? 

4 

1 

y_ 

1_3 J 

_' 3 

-T 


Wl-ito, Stt?vj><5 stf^vs-SiR-VcR 




SctJ'DS ^iR® 




(ii) c*m ’fit, 3y = -2x + 7 ^t, y = 
r ___ 


x 

-l 

2 

-4 

y 

3 

1 

5 


^KT^l f TPs ^ <jst*TssR 1 fg'5*f w^h/p *0 (5, 3), (-4, -3), (-1, - 1 ) 

^r*R ^ 2x-3y-l = 0*l*toc®fa OT^ftai C?NI W (-1, 3), (2, 1), (-4, 5) 

2x + 3v- 7=0 ^it^RfpRr c*T*(f&3f GWI 'sraR ^ i 



fSaf 


(0, 0) e® 2x - 3y - 1 *H-1, W3F 5 i 2x - 3y - 1 = 0 4? FWfBai c^ih 

ct ’ircn oit TO t^a wu 2x - 3y - 1 < 0 <sro *rtr*f<J wt fag* 

2x - 3y - 1 > 0 ; QsmfSai c<r*nto m fas’ ww feto W 2x - 3y - 1 > 0 

csr^jffej i (0, 0) cs (2x - 3y - 7) m -7, *1 i ^®*R 2x + 3y - 7 = 0 4* 
PNfsai c<r^ ct *nw ^fag ^ *itc*i* fag* ^rj 2x + 3y - 7 < 0 , , wr 
fas’ fsto W 2x + 3y-7<0 <FNf5ai i 

vsp©^ kiit c**ft gtfifa gt'Sft* ct'fKHt ^ptst©i gtfas 

Tfsn^rrwa \ to fcto ^R*it (%m3*rm) 4t i 

'b-'O 

^ i 5x + 5 > 25 ^rwstl^J I *17*^ (faj c^HfS? 

*s. S = {xe R : x > 4} ’l S = {xeR:x<4} 

g. S={xeR:x<4} *■ S={xeR:x>4} 

^ i x + y = _2 T^to qto x 4* c*>R *rn?ra 'Sri y = 0 
^.2 *. 0 *t.4 *1.-2 

'O i 2xy + y = 3 c^R'SMI ? 

a (1,-1), (2,-1) < 0. •), <— 2, — I) 

*1. (I, l),<-2, I) ^ (-1. 1 ), (2, — I) 



vSct»\2><q 


>*0 


C3TC4 8 'Q <? «T?? 2R^ ^33 *Ft'Q: 

X< - + 3 
“ 4 

8 i 'ai»i»i\AinJfl >r*rt*4T ; T (70 (.4H0? 

4. S = {xeR:x>4} *f. S = {xeR: x<4} 

n. S = {xgR : x < 4} 4. S = {xgR : x > 4} 

C l ‘SPTWlf^ C^hfD? 

W« \ — I — I — I — I — h~$H — \ » 

-2 -1 0 1 2 3 4 5 6 

w * — I 1 I I I 1 ♦ i I > 

-2 -1 0 1 2 3 4 5 6 

(*0 ♦ h - + H H- l I ♦ 1 I > 

-2 -1 0 1 2 3 4 5 6 

00 < MIN I I » 

-2 -1 0 1 2 3 4 5 6 

f^^?f 'b 'Q \r *(?? ^3?} fff'Q: 

44$?? ^1# 10.00 0(4t TOT X 0 C*rfq®f 41??, 6.00 0141 (xH“3)f& *W5\ fawt* | f^q C?0 

1 14.00 0m i 

1 TOlill «i : »r'»I« s(4f * \ (4M0 ? 

i lOx + 6(x+3) <114 ii lOx + 6 (x+3) > 1 14 

iii lOx + 6 (x+3) <114 
fadM t4W0 ? 

4. i < ii q. iii q. i 'S ii 

h i ^1^310 q^tf*i4 43(0 c*ffq*r ? 

4.10 3 0 n. 5 0 ?. 6 0 

br I wm0 C4R0 fiJWPSfl ^?? 

(*) < 1 »■ f I H I M > 

-1 01234567 

00 « f ~4 — \ —\ I 1 i + — f » 

-1 01234567 

w « — i <d i n i i n > 

-1 01234567 

W « — M> | | | | [ <t) 1 » 

-1 0 1 2 3 4 5 6 7 

<5 I f?W? '5f7f3p®t? ' 3 T 5 Tf?f? <7TC0? (7( , *I03( 4?: 

(i) x — y > —10 (ii)2x-y<6 

(iii) 3x - y > 0 (iv) 3x - 2y < 12 
(v) y < -2 (vi) x > 4 



9 lf^5 


(vii)y>x + 2 (viii) y<x + 2 
(ix) y>2x (x) x + 3y<0 

io I '5PT 5 ^sT5 5 t^® ! ^ C^1CL)<1 (?T3lft>i£| <(5<J: 

(i) x - 3y - 6 < 0 w 3x + y + 2 < 0 

(ii) x + y - 4 < 0 W 2x - y - 3 > 0 

(iii) x - y + 3 > 0 2x - y - 6 > 0 

(iv) x + y - 3 > 0 Wv2x-y-5>0 

(v) x + 2y - 4 > 0 ^ 2x - y - 3 > 0 

(vi) 5x + 2y > 1 1 W 7x - 2y > 3 

(vii) 3x - 3y > 5 <£RK x + 3y < 9 
(viii) 5x - 3y - 9 > 0 w 3x - 2y > 5 

i *fi^f*rfsf RwH 1793 i ^Ic^f *iwiw> 

500 f^.RApSr i f^s *iw sifo^w 60 

■JTsprnl^ sic?ii'sr^l?i t ^i*6i wort's i 

*f. *ll^srl®il«i Rrsft^ ftnH<j ^<5 fifCSft'Sfftn (?>) 

^PTSTsf ' 3 T^t^? c f Rf4?J iR° 7 T?. , *ljlw 1 *n?f C^’^TT'S I 

$t. I^psrf^ r.<ih's '*fi^.'sti«ii®T R^W^w cwr R<iR>Dh x 

Wife >spfsr^st? TTfsjJCSI Sf^H <Kfl C^TC^I? J il3j(.<)j ■’TSTf 1 !^ | 

*f??lTI3 3 'S c t ^ 5 '$ c f 5 ^ I ^l<lN i" 5 ! 

^’«ijr c«n^ ** 3 «®f fern ^?rpr 9 i 

^5. > 1^ 3 1jl'S(. E ll(. < J 1 -*i ->1 \£> 1 «4 (Tf^'3 | 

*i. *R*Jtfa 5 '9 e f, ^31? f^'S c f 1 5 C^|1 j ^C'l 3t?*[Tffihl J l'Sl < U *TH 

'3|>|a|vo|?J £T^T*t ^?f I 

*[. ^ •??. if] fiff^ ^0*1?! ' 3 T 5 n*fT* ; f wuR C®T*lffr^) | 



TO 

Infinite Series 

® ^-hi*i *imi ^jms. i fes « isr^fa *n^Bi 

to^t stto to¥ i ^ro<i *iwtot? to TOfsRs to *itto ttr i 4 

^jltsi 'spffa *trt ftw «ii(.«ii&*si "?(^ 1 
(TO fW^fat - 

> ^ro? tott RTNjt ?>to tor 1 

> to fsti? 1 ® to^» tor 1 

> si^rreR tor >rsrf% tor ^ tor tor i 

> ^%*r «c*rre?r tor R^fi Tr 4 ?t tof® tor 1 

> wf^s Wro r^tor 5 ^rs wtra? tor tort to ritor ^upr ^ m mu* tor 1 

^3R 

f'itos »v^ : 

1 2 3 4 5 n 

I l l l l i 

1 4 9 16 25 n 2 

4TOJ smr$ ‘ j TO|R<p RMT n TO R’fRiMT n 2 TO TOJ ^p#5 i ^stfa TOTft (7$ 

N = {1, 2, 3, 4, } <TO 4R# fro RfTO TO R’fRstfR CR& {1, 4, 9, 16, } TORt 

'm i rtwtm r^tot cR^ffr 4 rs1t> oi^ 2 R t ^ron, wwstt RTf*t i£i^r Itor fn?nw 
«5^RTO tom sr cr sfrro <nf% 4 ? ^ ^ tor toi #srr- to^s x®t ^thi rtr i 

4«RR RI'SrlM Rife'S C*iR crT>w ^f^grsj (Sequence) rrt t 

TOR^M TOv*tR TO TO?. / («) - n 2 CRRT 5? i ^iK=>R RtTOt TO n 2 . (TOTOT 

TORMt *T%T i ^^v]H5 RTRfTO TOR TOM CRTO TO# TOt {n 2 }, n = 1, 2, 3, 

RT, {n 2 }** RT, {« 2 }. 

vysw* Rtfro sm to, RTfro* to, ^ft?j ?rtfro r#r ^ wi i 
1, 4, 9, 16, £f«N tot =i , f^ftn •m = 4, l 

‘5!^ ^rt^4 C^TTf TOT : 

J_ J_ J_ J_ ] 

2 * 2 - ’ 2 3 * 2 4 ’ ’ 2 7 ’ 

3, 1, -1,-3, , (5-2«), 





l, 1 , 3 5 4> . 

3 5 7 

I I, 1 , 1 , 

2 * 5 ’ 10 * 17 ’ 


n 

2n-\ 

1 

’ n 2 +1 ’ 


j : i I ^p^FTH ?TTOf ?? f?*fa ?*? : 

(i) I _1 A .1, (17)1,1,1,1,. 

2 ’ 3 ’ 4 5 2 4 6 8 

(Hi) I I _L, -1 O'v) 1, V2, V3, 2,. 

2 ’ 2 ’ 2 3 2 4 

^ 1 TO5 f^TE? = 


(0 1 + (- 1) 1 (ii) 1 - (- 0" (*«) 1 + [“ 5 J (,v) ^ 

,5 1 osmt a c^t-fr ^tttot 1®rc? ^ 


/ . ln« ... [ nn 

(v) (Vi) COS — 

n V 2 


m 

c^t ^5FPOT M TOTO V fo? TO ^ ?*ro *4Wft TOT (Series) *ftTO TO 1 cw. 

1 


1 + 4 + 9 + 16 + . 


_ 1 1 1 1 

4 TO TO 1 TOT? -+—+-+ 

2 4 8 16 


, 4 ?>fi> TO I < 41 * *RM* TO? 

to? 1 toto ctotot to? *rara to? *wj tokt£? «*!* t?®? to TOft? M*i^j 1 

TO^<f 4!?sft TO *FIT ®t c TTO TO l TOT*, C?TOT TO? *lf*r ?T TO? TOW? «*!? 
TO TOC ? 5 ^®Tt? TO TO TO l TO- 
(/) TO (Finite Series), (ii) TO (Infinite Series) . 

7 t%sj sjHft ? 5 TO TOT < 41 *?. TOTC? TO 3 TOT'S ?«TT l 

TOT TOft¥ *T*Tf^ ft TOft® ^(TO TOTO*f TO TO^ I 4 ITO ^t* TOT TOTC* TOTO*T TO 

$.C< I 


<m (Infinite Series) 

TO? ^??JT? 43^ M,, u 2 , u 3 , TOT M, + w 2 + w 3 + 

TO? WIT? *jft* TO TO ?? 1 4)^ TOlffc? «TO ^ u n t 

^5(%5T ^3Tt<f»W ^f 5 # (Partial Sum of Infinite Series) 


, c? 


MJ+M 2 +W 3 +W 3 + + «„ + .. 

y*r ^n?fro ?reft s, = w, 

** ^t?fTO ^rsifS ^ = u x + u 2 
®? *lt? 3 Pfa ’ 5 1 a jf^ S 2 — M[ + 1*2 ~*" M 3 


..TOS TOT? 




*Rf§ S n - W] + U 2 + M 3 + + ^J#5J «fRTf?I riv' 5f Wf#H> Tfsrfl 

^ sm n (« g JV) *fOT? *raft i 


OP) 1 + 2 + 3 + 4 + 

(*) 1 - 1 + 1 - 1 + 

: (^) ’fff a = 1 'STfWf ^g<j d = \. Ws^^f *H# >|V( l ^ <j sfl?rf I 


.'• *ra1* S n = ~{21 + (/7 — 1)1} 

= f{2 + n-l} 

_ m(/i + 1) 

2 

iSnl^C*! /? *4? *TR <f>iGl *fft, 

10x11 


S' =- 


- 55 


[v5,=^{2a + (»-I)rf}] 


1000x1001 


= 500500 


100000x100001 


= 5000050000 


4CTO, n 4? TT® ^5 ?m ^5, S a <T5 ^ | ■^fo sFfs ^%sj tfffllflhl C^t ^lf§ ^ I 

~ : (*) I - 1 + 1 - | + ^%5J 

^ ^T»f*R5 Tpcfft 5 | - 1 

*?T ^rf^s ^rfl S 2 = 1 - 1 = 0 

’STf^Rs *N% S 2 = 1 - 1 + 1 = 1 

8< >Rf& 5' 4 = 1 — 1 + 1 + 1 — 1— 0 


^ ct, n ftwlvs? WJ1 ^ ^rtsf^Rs trU S lt - 1 <iR? n CSfT® 

/r^ >nrf§, S it = 0 . 

^■*fTCT c*r*n mm ct, sft^s mfib* c^Fm, c^twt fnfnS ^sfn *n>Q?n ttt?t ri <Rfl^<j 5^4% ^tt 

i 





wit (Sum of Infinite Series in Geometric Progression) 

a + ar + ar 2 + ar 3 + wim *rra#?t *r«ra *ir a 4R?. rrbr r. 

RRtft>3 « "SR RR = ar"" 1 , (RRftR «eiV r * 1 s tT^tf^r RRf§ 

S„ = a + ar + ar 2 + aP + + ar” ~ 1 

= a • — , RRR r > 1 

r — 1 

1 — r" 

5 -a - — — , W r < 1 
" 1-r 

: 

(i) I r I < 1 ^CR, - 1 < r < 1 3£R, « <43 RR 3RSR ( w -> oc 3CR ) I r" I 43 RR 
^ ^ w l£)^ 'srR RtRl 3® 3RTCR lr" N? W 0 33 i r" 43 «lt5l« RR 

(Limiting Value) 0 33 i W1 S„ 43 £f1#3 RR, 

a(l - r") _ a 


5 =- 


1-r 


ar 

1-r rr 


4IRR4, a + ar + ar~+. 


. ^rflR <Rtf&3 rrH SV = — ^— 

1-r 

(ii) | r | > 1 r > 1 ^«Rt r < - 1 3CR, a 43 RR <[1% 3RTCR I r " I 43 RR ^ 313 43^ 

n C3 3t3$ 3® 3R3 | r" I 43 RR 313§ 3® 331 313 I 4RR C3TRT ^ RSflJT 5 RT<331 313 Rt, 

3R3 5 43 2fl#3 RR 331 313 I 

4(/ s t J WI 'spfR 3T3l1tR C3l<RI >1^ RT^ I 

(iii) r = - 1 3CR, S„ 43 £J1#3 RR Rl'831 3T3 R1 i 

(RRR, n C$Tf® R^UT 3CR (-1)" - MRv n faum R“3J1 3tR (-1)" =-l 

4SRR4 3T3ifij 3t3, a~a + a — a + a-a + 

^©?nt, 4^ ^R 3T3lfc>3 C3RR1 RRft Rlt i 


I r 1 < 1 ojsJk — 1 < r < l 3£R, a + ar + ar 2 + ^R ©£*1^33 3T3#3 RRf§ S - - . 

! - r 

r 43 RRT R3R RRR3 SRI ol%l sfRtfik RRft 3 T3R3 Rt I 





'sr^r : ^tes (^ m^) S x #n:*i «i^h ^i ^ <s^ ^ <mt1^r ®(%n<®4 

’TSlft 4=Tf ^ I 


f(S > a + ar + ar +ar +., 


. 'Sft'TRS? sgl^lfD-sq N3i^li|\o4 Tfsrft S = - a tj*M | y I < I 
x 1-r’ 


: i I ^<*03 3T®T4 C^M 44f& ^5J#5I 'St c tR3? *4T^T^ «WST <H? a 4??. ^Tf^rra^ r W'3*fl | 

C*N 4? ^]»|'®<J> 3fXlf§ ?ff^5 \af_\g f5|cfg ; 


(0 a = 4, r = — 
2 


07) a - 2, r - (Hi) a = ~, r = 3 


L 


(7v) a = 5, r=-i r . (v) a = l, r = -- (W) a = 81, r = ~~. 

10- 7 3 
* i csrsrm 3w)(.<f '9i c fRs? *fr?rr <*rsr i 


antes'! i fas? '3#sj '®t c fR5?r ?r5fft sjtc 4) ftcfa 4<? , 


(i) — H 1 1 h 

3 32 33 34 

(O 1 + 01 + 0 01 + 0-001 

w ,+ i + ri + r 

(i) : '3*TR7T, mfc* *f*F, a = — 3 Tf*lR c f r = — x — = — < 1 


3 2 1 3 


5* = a . 

* 1 -r 

1 

3 _i 3 _ 1 


1- 


1 3 2 2 


($.) : sf^rsr ^ a - 1 <a^k 7 n s rra c t ^*it$ r = = L < j 


1 10 


,\ «|^V|>84 ^wfl s =-^— 

* 1-r 


I- 


-p=— =1- 

1 9 9 

10 


(4) : 4 ,J !lTC?T, am a = 1 , 7ft*jm r = ^ = — < 1 

1 V2 


.*. *fi?ni^ '®i^]v|\®4 *rof&, $ , = a = 1 = ^?_ 

l-r , 1 V2-1 

V2 

Stb'®?) 


= 3.414 (^3) 






hiPIwi ’rwm ^pt 

^rWt«l(^): 0-5 = 0-555 

= 0-5 + 0-05 + 0-005 + 

S1H# ^pfrsj 'Q'C'tfM *ff?t W 9 f 5 T a = 0 • 5 ’ 3 Tt*ff? c t '5l^[ 9 fr® r = - - = 0. 3 

0-5 

■ 0 5~ a ~ °’ 5 - 05 - 5 

" \~r ~ 1 - (0 • 1) ~ 0-9 ~ 9 

(«) -12 = -12121212 

= 12 + - 0012 + 000012 + 


w *pf a = • 12 w ^n*fraef ^*rn5 r = °^ 2 = -oi 

. 12 _ a _ -12 = vl2 = _4_ 

1 -r l-(-l) -99 33 

(*T) 1 - 231 = 1-231231231 

= 1 + (-23 1 + -00023 1 + -00000023 1 + ) 

<>£ 1 '^ 1 TC 5 T , ' St c lt ' 8 ?i * IH ! 

^mr i*r a = -231^?n*mH wffis r = 000231 ^-ooi 

•231 


1 -r 

_ x | -231 =1 | 231 _ 410 

“ l-(-OOl) - + 999 “ 333 ’ 




i. 1, 3, 5, 7, 12 ^sf *tw ? 

12 < 13 

*1. 23 *r. 25 

c«pK»iI ^3R^ra n ^ 'OTf ^ m>h!T> ? 

«(« + !) 


v». n >5Sf = - 1 — y-^- ^c*i 20 ^ *Ttf ? 





8 c^fwf 'ai^wn n ^ *Pi U n = — 43^U n <10' 4 ^i n 43^"^- 

n 

n <10 3 

i n <10 4 

ii n >10 4 

Pet? <3 whlU ? 


*f. i « iii 


< ii « iii 
3 . i, ii « ii 


3rc*f3 3^353 4 — , — 

3 9 ’ 

$. 10 ^>3 33 (,4Mfl> ? 


1. 




4>. 3l3lfi«l 333 5 3C33 33t% ^5? 
160 
27 
12 


3*. 


n. 


3. 


_4 

3 9 

3 12 

484 

81 

20 

9 


3. *qf<l!rL><1 ’4J^llJ\s4 33ft 3^5? 

^.0 3. 5 

’t. 6 3. 7 

br I £J373 ^3FW? 10 ^©3 33, 15 ^©3 33 43l r^53 33^43 3*3 : 
(3*) 2, 4, 6, 8, 10, 12, 


CO 1, 2 , |,. 

2 2 2 


(3)^33*21^3 w«3 33 - 


1 


n(n + 1) 


, neN 


0*0 0, 1, 0, 1, 0, 1, 

(.) 5,-,-,—,—,. 

3 9 27 81 


(5) n ^i j 33 = 


_ 1 -Hf 


> I 43?f& 33 w n = — 

n 

(3 s ) u n < 1 0 5 ^c«i , n 313 f%^[3 3$3 ? 

0*0 M^IO -5 ^, n 43 3|3 f3^3 ^3 ? 

(4) u n 43 £fT^3 3t3 ( n 3t3^> 3^5 ^£ 3 ) 331 3T3 ? 





10 i ot, r * l ^c®t, «Wflsr *ffat 

a + ar + ar 2 + ar 3 + n '®*I 7 T s rf^, S n = a — 

11 i sprs wits? s ft?n?i (^r%r^) ^rsri% ^ «rrw, ^ = 


(*0 8 + 2 + - + - + — + 

2 8 32 

C*0 1 + 2 + 4 + 8 + 16 + 

W H4 ) + rH] + 

ifaE? n *tw? c^t’t^T frfar ^ i 'fl’OWEi ^r%srs^ ^rsrit ’srrcs f%? *ft «II<k*i 

i 

0$) 7 + 77 + 777 + 

(«l) 5 + 55 + 555 + 

Ill s, 

>\S [ X -4? 'Q^ # ^T® H y + y + *^1?^ 

X + 1 (X + 1) (X + 1) 

('oi^lvi'®^) Tpjft «l|<p(.4 <3^, 0 ^ f^fa 

^8 i £Pr3 s^^l'S 'SfJtSS*! sr^t*t ^ ■ 

(^) -27 ('*1) 2-305 (*t) -0123 (*) 3-0403 

I tg'<jafD «i^c>ra n ' 9 T c t U n — 

/?(«+l) 

^ ^ i 

*f. *TI<rffc>? 15 ^ ’fw <£RK 10 9 fi^ ft«fa W I 

«t, «n?nt^T -si^v^o 5rsii% ft 1 # ^ 4?° v n 4^ 'str csfs ^pr Un «n#?i ■sth ’F’rctf # ^rt ~m? 
i'b iftc^-fl mffi =++ ^ : 

— — + - y + + 

2x + 1 (2x + l) 2 (2x + l) 3 

<i\ x = 1 ^ «trti 1^ ^ ^ sft^ «fRnflS?r *JWRi«r w? 
sf. ^ <n sfr® *ii<i!f5<] lO^f ’f 5 ? 1015 *fOT? ^3 tst 1% fsp# ^ i 

’t. £pr3 *Tfatf5 X <41 'S ,f t? #t ^I'a TfSlft «Tf^? 5Rl% t^T®f?T ^ I 



1 




fSR^t'tRf® Rt?fa«f ^«C «1 ‘'Tf'STTt ^HTT ’W^l't’ ’fsrf^* | f^ic-^l^f ?«Tt® RwfD c^rr^t fsjfs 

< #5rf‘ i 1 C^fRl I fan^tRfTOS 'Trigonometry' (7KI l RtsfWt'G ''tf'STTf TV$ 

'Trigon' W ' Metry' l 'Trigon' R<F ^ Wf f®Ri> CTO ^ faj^S? 4<R ' Metrv' ¥f^t *fRro 

C^T^rm i 

?n*TO®w fsrc^t^^rf^rf^ tots f®Rt> (TO*^ *tR5rf*f c^Ftftrr i TO^tfro arartsrw Qi^c^<i fc^fS cro « 
<1)^ *iR*ji*t ?nw R^t?i? wf^rr^rf cTO^t RsiTOtRf®^ ^ i cro^ 

^fwj \5w>v»i, ^RR R^sm R«R, ctoito wfe 

R<R t®xfR ch& RnrotRf®? <)<tR.i<5 ®rf®sfffR ^ 'SrRr i 4 ^sr, R&kH’d sft%R 

lt fNT?i RicTORR> 3 <u<i$j<i <iwc5. i ®R 1R^ c tRf®3 wn^Tf^ri wiR R^i 

%jic<i ^ 2 ft®f%® i fatTORI®* '^itc'ii&^f ijtR i v£i^>R Ric<M e tRf® 

( Plane Trigonometry ■) W CTO^R RRTORf® ( Spherical Trigonometry) I WSTR WfTOWI 

$^n5J TOS%f Rn^T«tRR? ^IvjM^, sfTTO I 

^JC*f wRW%t- 

> srfro ^Tf , ?rn tots *rfro i 

> wfosh 'Q f®R *fR?m:*R ^rfrotR® TOf¥ R<R toc® i 

> fron'iRfro ^sprpssi^jr R#*t tots i 

> 2k cto'R RrtoRIto ^tt® R«R to® *nro i 

> -9 cro^ 1Src^r c ffRf%^5 ^j*rr® R<R tots *rraw i 

> ^RRs.’UT n{n < 4) ^ ^iFU {^~ ±0 j (TOR fron«fRf®® ®PJ*ft® R<R *3 sfcTO Ws 
*TlTO 1 

> fe^tcfRRxp tRRsto** toto 4<jc v ® tor t 

br* CW ^ C^H 

wtRfro c^R ^ Rkt^rIviRkp ctocr '»ii(.«il&^i<] ^rfsrat xy >)W'sw >int<Mc °f 
TO ^TOtf®T XOX 1 ’ YOY’ ^R 1 O %jt® C^T (fgai b-.i) 

(71 FT# TO^ 4TO 2K.®i4H5<1 W5TSW ^^f 5 f (Quadrant) Wf ^ i 

OX c<r«ff pu? ^?r R 15 #® fes s ?iTTOf *i>it<Mt«f?r ( zxoy j wc^w ) 

^ (First quadrant) ^® «ftTO R#?I (ZKOX'), ®\»R (X’O Y’) 

^®«f (Y'OX) j i4j(.<ptc e Rf R#?J, ®#?l « ?®TT ^ (Ras b-.i) 1 



^jifvifc 4 > 31331 f%*[ 43*fi> f3*jR® fsrf^ns ^c«i ^ t^jc® 4^35 (333 ^c?ic^ <(.*1 

33! ^3 l fel fail333fv]f®(:® 434$ f^3 3%J Rlll'W ^133 434$ ^fmR 3f*fl3 3*33113 f3%3 
(333 f^ic^&'il 3*31 ^3 I 



r 


f&3J : tr.ii 

SH3 343. 0.4 434$ ^RPJR' 3f*J 43? 4l$ OT® OX % 3f*fl3 ^R (313 s 3l%3 #t$t t<iRt<P IP ®13 
f33fl® {Anticlockwise) f313 *13 cs? i OA 3f% -£13113 OA , ®i3^tM 4H3 X0.4 j 3>w 43? 

spur f*%ih 3 43 ? *p w ox 43 *nw •hmm or ^<r^tiR \s^r xof C33H33 *ifort*t 

90°3l 43* 33H333 ^3 I 0/4 3f“fli$ 43^ fe 5 Wt3'G fog ^C3 3*R 0^ 2 "SR^tlR Wf ®33 XOA !, C333l$ 
^fC333 I 435^5HR ^C3 333 0/1 3% OX 43 1§3* f3^t%© fe* OX' 43^lW 3TC3 5 , ®33 ^.3^ C333 
XOX' 434$ R32Wf c t 3T ^ W333 I OA 3f*H 333 3 Wi J%.3 ^3 $3* ®nt33 43^R3 ^ OX 
3IC3 ftfa® ^3 ®33 C31$ C33H33 3f33!3 ijt 33°1C<W3 31 313 331333 33 I 

6?1 l f*lf®l® (1331133 ^ I Ml Ml Tj$ 333C413 33% 3131 ^3 43?. 433 Wtfafw ^3 fe333ftf%35 

C33H33 3H3T C3PTC3I 31«^3T 31% I fo® 3fo 3113 3>3t ^3 C3, OA 3f*Il1$ 3®^ , #^3 43313 3313 33 T 5IT3'Q 
fog C3f*f w XOA , 433JW C3*T, ®33 ^33^ XOA, (331133 3f33T3 513 R31333 WW ^f^53 I 
433 ^<%R3 W1 %333l3fe® 3n3« ^33 (333 ^£® 3TH3 I fo® 3H®«1 enlfifot® R3 

3'3C33t33 G&C3 C3f*t 3133! 3*31 3T3 31 1 

OA 3f*fl3 Wtfo ®13?R XOX' C333H*P Wlfofon® C333 3131 33J 3>31 ^3 3!, fo® foC333ftI®(.® XOX' 
(331133 31W13 ^ 331 33 I 

br-vS 'Q *MN^» C^H : 

§*tCTO ^ 1^313 W33I OA 3%1^ (tfesr v.i>) 3f%3 #1^13 f%C3* 3[M% 43? O^ 3^ 313! 

f3f%^ 0'£\»ft3 ^3^ C3333^C3* 331^13 C3!3 f5,*f^3 f3H3R3 3*^3f% 1 ^®31? (1331131 3f*i| 13> 3t%3 33^13 
f^^ft 5 ® f^r"(3 (Anticlockwise) ^31 C3 ^3^ (333H3 3 * 3 ^ <r> ( Positive ) C^!3 3®T! ^ 43? (33H3! 
3%1^ 3f%3 #1^13 f^13 (Clockwise) ^31131 %?3jJ (333^3* ^ 5 t!^ ( Negative ) (333 3^f1 ^3 I 

®lt, ^*3133 4IWIM1 C3H3 3®n 313 43>1 tj 331^ (331133 3f33t3 90° WW ^3 ^131 i3 D'g'oK.3 3t333 I 
Wf3t3 360° « 450° 3H3T «t!W^ (333f^ i3 b^%R3% 31313 I 4<P%®R3 C^flR! 33W* 





^TR 180° 'Q 270° <£|? «im»I OTI R$*I(R, 90° C3R3 5 180° i£R g|j <>t<p f ^ 
■^kn w 270° « 360° 4? w «fm*r 8< r^kr «rm^ i ^t*p»nR 
•tfirow - 90° wrs o «a? ^c«ij «frw 8< R^ttn, -180° c«iw - 90° 4? ^n:*fj r ^hr , - 270° 
c^M 5 -180° ^ ^?i R$^rc:*t 'Q -360° c 5 ^ -270°^ «n^T i^r r^ft $rr^t? i o° « 

360° ^T 4<J C^HTTf «f ZOT GNra w 90° 'G 270° 47R? CWHRI < 3 c N°vto 

®f*t^ YOT (R^ (fSar br.i) ^<i^M i 

fe : bO ^°sta ZZ04 , ysf R^RR, ZZ0^ 2 *? R£^K*I, ZAOA 3 \W R^ftn w ZAO A 4 
8«f b'$Zlt*t '4|4^R ?>£3 I 

* I (0 430° « (») 545° C^n c Rt?R '^M^H C4>R b^ZtC^t ftcfa ^rj i 
430° = 360°+ 70° = 4 x 90° + 70° 

430° C^T 1 # iRT^5 c^T*t W 4 S^TOCTH ^ i 430° 

C4S|«tf^ 'SRT CWI 47fSf^t®f ifT^TR ^R 5 ^ ^RR *R 70° ^R'C\a ^QJC5[ (fRfl 

: br.^) i 430°c^t c t1^ Rjs^rw ^ i 



(ii) 545° = 540° + 5° = 6x90° + 5° 

545° C^«# *HP§R <iR5, 6 ^i*i(.<i>l c t fa® 7?ROTt l 545 0 <Ryfcfft 

~ ^fa?J (RtRT 6 ^1 TRs^cf ^RR ^nfa oM^ j CH WPTR *R 

^<3 csnr 5° c<rf*t (ffeg : b-.o) 1 

545°(R4 c t1t> ^ttn r^Ziw w<t^h ?rr 1 




^tW: 330°, 535°, 777° « 1 045° CW ^ tore; cws i 

* i (/) - 520° « (« ) -750° (Rn*m c^H to to i 

(0-520°= -450° -70° = -5x90° -70° 

- 520° 4<pft> tlRT^R 5 C^T^T i - 520° Rsf# ^frf <5RT® (/FKR! ?li%^ *lf^J faw 4TOR R 5 ^ 
’sp uq^ ^ >R{.<M«t R| 90° 70° ^C?f D'g'alW T5 TT 3 TC^ (f^a : b".8) I 

3JS3T?., - 540° '®'sl?i b'g'oRR '*K^R i 



(if) - 750° = - 720° - 30° = -8 x 90° - 30° 

-750°<?m^ ^ e rr^ 5 crot ^ Rfro to r 05 ^ (8 rrwO to to 

^H'S 30° ^?tr® (ffej br.fr) i 

.-. -750° can 6 ^ *r^r ^ i 



: - 100°, -365° -720° ^3 1320° C^l e W^ C^H Fgto ^fT^, toR tol RR i 

b- 8 I C^H 

(^K*T| (TFftTO RR Rt ’to'f to? RTTOTO ^ 4?R5 (t/m>) TOifc WI9 TO1 ^ : 

(i) Rir^pR TOife ( Sexagesimal System) 'Q 
(^) ^§R ■''fwfe ( Circular System) I 

(>) : ri^rr> toT to Rwt^ cror *#srrtTO *rcn to i TOfc® ^ 

^TSR^st^ RI 90°C^ RRR 90 «TC»I tos 5 ^ sff^ ^RRR 5 ^ (1 °= O/ie degree) TOt TO I 

^ fsfcm RRR 60 «R 3% «T9tPP ^ <r = 0/ze Minute) TO°v ^ t^to RRR 60 
^R 2|f^ ^T^TCR 5 ^ (1"= 0/ze Secounci) TOT TO I 









60" (CTO) = r (fsrf^f&) 

60' (frfifc) = i°(f®fir) 

90° (fetf) = i rrcrr i 

^§t?J 9 1^fv5 R’RWs WRR " ! ^RR WRI RRR^TR 

CtffiMlH : C^HTTf ^3^ R71RRR3 RRR RR ^C3R CRR=5 CR CRR«t $**!•[ RRR CRt CRrf'RR <£\^ (RfwR 
CRRR <30=1 I 



ta pqr <p&3 <r^ o ^usr ^ op = r sar?. rtirrrr rrr m pq i pq ftr o cr 
ZPOQ RRR£j> l && RfRRfcft 4R* CR%RR i %ZPOQ 4R <3 f$RR i 
(^) RRif% : Rifa *tafot\s C?lfwR ( Radian ) CRSMFP CR*M RfRRRRR 4R*R RRt ^R i 
CRTC'tR fefsf RiRRRt ^ (dfe*lH ’ifRRRRR R^fR ft«falR ^SRJ fatv]!3» 4R?. CRRRR <p§R 

RIrRIR 'TO’R^ 'SfRt SRRRR | 

i I WWlWl <R3R ^ ^ RIrIr 3 RTRRR ^aRRp© RRR I 
^RH : RW R>lR, £R3 ^3 RRSR%R 4^0 CR’g 0 I ~^R3R ^3^? RfRfa P 3 RJIRiq R 

4R?. ‘^ij'** <J3fS<l RfRfR p 3 RTfRTR r (fe : tr. H) I 4RR ^3? '^3ft>C<l> n RS.RTR (n > 1) RRR 
3RR fR© 3 > Rjfl | c<P(.'a<3 RRR fa'©3» fR^'SRRT CR[R R<1CR -^a®<3 ^3ff>3 n RtRJR RRR ^RR 
^CR I ^3 fRR^RRt 'M R 0 ^ R>fR | 

WT SRRFF t^s n R^RTR RT^fRpfS 4R# ?RR R^fSr srefsfRp® ^Tt (f53R ^3 ABCD. 3 

^3 abed ) l 

4RR A OAB ^R”A oab RtJR, R^IRR, ZA 0B° 4R° Z aob [RIRfRR CRH] i)R?. t§3R filler RRfwR 
RCR RR R?RTf <S*mM RRR i 
AB OA OB R 
ab oa ob r 
^RRiR^oRR, 

BC R CD R ^ j lC 
be r cd r 
AB__BC^_CD _ R 
ab be ed r 

AB+ BC + CD + R + R + R + n R R 2 R 

■• —. T T = = -” =-=— (0 fe3:tr.R 

ab + be + ed + r + r + r + nr r 2 r 







Set? 'SSI 




n RlR Rtf# R'S (« -> +oo) RRFT AB,BC,CD 'SPoT® ^5 ^CR ^IR° Rtf* ^R 

RRTt> ‘ftfsR C^fi> C^ ^T*t I 


^wi3. 

AB + BC + CD + ... 
4R° ab + hc + cd + 


:. r^rrh (i)^c® *n^. 



2fl 

2r 

P_ 
2 r 


— ^3.8 -fl ^(,<33 “RfRfR P 
= fa^<i ^tfsR ■rIrIr p 


^fsr »rigg _ , fg^<j ^tfSR RfRfa 
<JCeR ^jlR *^83 RTPT 

.-. crrrtri ^s? RfRfa 'S '<iiiwu rrr i (spnf«te) 
sjf^wr (i) ^r ^timim* r^ri 8 ^sj^Sito ; 

: i> I (RRRRT ^JtfSR <#fa 8 RJKRR ^*TPd WRR RRR 8 ^ JfR R^TI I 4 3R R^RIlf&R 5 
R«f 71 (‘RT?) RRt SRRf RRt ^R I 7C 4R# oj-ijciw 7T«^|xf <<]??. 8fR5Ri RR7R ^R^ ^ 

fR ottRRs#R5 7\?M (71 = 3 • 1415926535897932 ) 1 

^ : RIRRR^ FR R*rfRR5 ^R Rtf® K 4R WPR RF 71 =3-1416 R7R3R RRf ^R l 
TfRTCTT jx *£|R RR R^g oTOfsRs pp'lfsr^ ^R *T*fe rmiw l CTO® 71 4R ^TfR^ RR RTR^R RRI 

^5R8 ^CR wmg 1 RTC*! ‘2ftR’ CR*Tt ^5R*f] RJ'sRT I RRR^f RRS RRCSr ^RT 

141 R R R R®Tf Rf RRtfl FR *T*lfRRs ^R RtP® K 4R WRR RR 3-1416 RTR^R RRT ^R I 


^^fg^rs : ^U3R R7PTTR V RIrTr ^R 2;rr 
SjfvS'SGl ^ <£R WRRTCR 5 '3TT5R1 'S?lP+ 


RJTR 

RI, RtRfa 


gRR°sRTI 71 
7t x RTR 
= 71 x 2 r [RTTR = 2r 1 
= 2 Kr 

.-. /- RTPTTR 2jct I 

ajfasst ^ 1 ^R (R1R RR RR1 (RR^ ^ ^RCRR 

RSTT^Rtf^R l 



RTR^fR, ABC (R^ 0 ^3R° RTFTR OB 1 P ^SR 'SRR 
^Rf (£1?^ fR 71 ! 1 Wi BP : f^QR RR 4R“ ZPOB ^SR 
f.+'g? (R 5 !®! I 


fea : v.v 



^raR, zpob , m bp. 4? ^r i 

R^? ZFOF X FR BP l 
Sjf^'Sal \s | (R^j^R CRRR 4?# RR (RHR i 

tRPtR fR^BR : •pRi, O ABC ZPOB ^SR 5 wfoiiH <R>H I GRTR <^<ic's ^?R (R, 

ZPOB iWfi> JfR C^TO I 

w : OB awrwRr (rtptr:^) 'e*ra oa rr i 


sm s 

OA RR <TC^IR RfRfRR 5 A face's CIR <t>M i 
v\w\ fr = Rf?i% iw-s^rci 



4R° V FR FF = RTIRR /- [ ZFOF = ^ c^pR] 
£ff%W| ^ CRRs 

ZPOB _ F«t FF 
Z/1<9F " FR /JF 



fwi : br.fH 


.-. ZPOB - ™ PB x ZA OB = — x [ <94 ^jprtf OF 4R <3RR RR] 

FR ,4F nr 

2 

i 

= — RRiR>H ! 

71 

c<t(.3.'g J i i ic<p| e f 'G 71 C'^ic^.'S ZPOB ^<i<r- CRsTR" i (fiRtfR 5 ®) 

tr£ I *tfiftrf*f 

Rs®>t : ^Hii R^f'ic.vs ( Circular System ) 'Sptfft, (RfwR 4R>R> (R^KRt C^K C R RfRFRTRs i£)R ^ii?j 
Rf^RTR ( Circular measure ) RR1 ^ ! 

rtr R>f?, ZMON CRRRiRt c^tR rr RfRsrfR f^r^frr 
^■fK.'S ^r i O t^FjR 5 c < p'a <pw OA — r rtptR Irr <3<pfi; 

R^SR RifR I 

^Sft> OM *3 ON (R 5 RRTlRR A 'Q B f^J£® CWR I 'cl^R 

Wf <R^ C^TR ZAOB I RTRT< r 4? RRR RRR /IF (FR « RJM^ 

'•S'^R* ^5 ^R) I 



fbifl : bOo 


'F^tR, ZZOF=l (RfWR I 





i8o 


qflm AB = S. 

ZMON _ m AB _ 5T»I AB _ s 
ZAOP ~ m AP~ ^TPTT^' OA ~ r 

:. ZMON = ~xZAOP 

r 

— — x 1 wRsiiR — — wfeRR l 

r r 

: . ZMON ^R ^§tR RfRRH — , R’R'RR (RRRfTj '5TR C^'JJ <K3 >i3R“ r RIPTtR fRCR ^1%'S 

r 

^£3 s RfRRR FfR ^tfS's R>£R I 

8 1 r RTPTftRR C<r»1c*H| ^C<3 s frRRJR C^RRf "5N C<PCra 9 RRwR RRR ^‘ 9 R <p<k.« 1 .y - r0 
^R I p 

B 

fe : bO* 




ffej : bOi 


tR^ER : RR R>fR. O ABC <J£3R <UI>IIR OB = r 4RR>, IRR AB ~ s 'flRR 5 uQR$. 

AB m m\ (&5R RR*f AOB =0‘ I sm R*IR> ^R CR, s = r0 i 
'oi^H : O f^jR 5 R^ RR OA RI OB ^R RRR RTfRTR fRR ABC ^3 ^R^R R>fR i B tRRjR 1 (R^5 
RRR OB 4R RRR RTtRTRfRf*^ BP "FIR wrfR> (RR ABC ^5R RfRfRR 5 P C^R RRR 

0,P CRN R>fR I 

*W*T : *R3R *RRTR ZPOB = C 

WRR1 WffR, (RRCRt ^3SN RtRT (RRSf$, CRRR it ^WRIRR RRtRNl%R5 I 
m AB _ ZAOB 
m PB~ ZPOB 

s <3RR> 0 ' 

RT — = — 

r ^ < r i <r i 1' 



.-. j = r0. [sR#t^l 



Sct>\s<3 5jfc|\S 




b'-'b I L4IGH4 9 #srt 9 t « GlffcSlH (f§TI) 

filf'S'flst O (f53J tr .<?>) df^TR C^R 6 !^ '^ c f^(T?I ofT 5 ^ ’Tt^, 

2 

1 C3f$?TR = — J i*i(,<pf e f 
71 

2 

r = — *w?m i [i afitoi ih =r] 

7t 



®1 **?%?[ : 

(0 90° - 1 wm = ~ wfoaH = j^J 

180° = 2 7i caferpT = k l . 

(ii) <)1i5^q<f> ^ ^Ik ’f^it'sc'o <4<pf5 C^lc*^ 9 t%sr|'*f TisfnzFtsj D° 'Q R c '5^*1. 



Z>° = (dX— 1 : 

= R C 


l iso; 


■wfr^. 

Dx — = R 



180 


*t. 

ii 

Q |«> 


^Wl'Q* 

WIMIH1 (3*t®l*|a£toil f®fsf « <<tfiillW<l TO' OT'STn ^Tf 

(0 

i°=f— T 


Vl80y 


(H) 

SO^fsOx- 7 ^) 

=f-T 

l 1 80y 

V.6 J 

(«l) 

45° - ["45 x— 

\ ~( n T 

l 180°; 

' V4 J 

(/V) 

60° = f 60x— ^-—1 

f=r*r 

V 180 ° ) 

1 uj 





>8* 




(v) 

90° = ^ 

90X-7LJ : 
1 80° J 

fn y 

_ V 2 ; 

(vi) 

OC 

© 

II 

180x— ^ I 

v 180°J 

= 7t‘ 

(vii) 

360° = 

l 180°, 

) =(271)' 


<U44 f fire c<fcR aptta (£•) Rsfl^r® c^r^rr ^ Rt i r^w (03feR snfR 5 c^n^) 

j° = — 30° = -- , 45° = -. 60° = — , 90° = — , 180° = k , 360° = 2n i 
180' 6 4 3 2 

B^ji:l°=| — I —0-01 745‘ (^TPTjI RR R*lf^R5 

v 180; 

l c = f - 8 -1 = 57 ■ 29578° (WPR m ^R *ffo) = 57°1 7'44 -81". 

{ n ) 

■£VWUS 71 WRR RR 3-1416 RR3R 4RT I 


jjTRj ^ : Ir^M RR?S vSWRiR R5R? RRRJR 7C WPR RR FR R*tfsR> ®R {Jt =3-1416) *iR® 
RR^R Wf I 71 4<T RPR RR RTW® '5R*fT^ ’SJR’ ?Rlf& f*RTC7® ! 


'3^Kil c l o i 

(/) 30° 1 2' 36" (R 3 ClfeTRR sf^Rf I 

f ii ) -^— R 5 ftRl> 'Q c^ic^c* spm r?i i 

13 

RRt*fR s 


36 


(0 30°12'36" = 30° 12— =30° 12- =30' 


60 


= 30 


63 


5x60 
3021 71 

100 X 1 80 
302 hr 


T=[3oiiT= 

) l 100; 


(RfWR 


3021 V 
100 ) 


180 


■5273 «ferR(«rra) 


18000 

.-. 30°12'36" = -5273‘ (2fR) 


3tc 37t 180 ~~ 

(ii) — = — x — \m 

13 13 K 


[-.- vjm 

V n )_ 


<fj 





>8v5 


540 




13 

: 41°32'18-46". 


— cafvs%iH = 41°32'-46". 
13 


'SiKfi'f 8 I fiT'»c«r^ fvs^fD BHl'B *f*j‘ ! Tl's 3 = 4:5 ; (B^Ft f^#?r str ? 

^fSTt<R : *ff %, F'S^fS TW3R5I 3x C , 4x‘ 'Q 5x‘ I 

finite. 3x‘ + 4x c + 5x c - k 1 [fe^csr-a 1%^ c^R®!? '3Tsrf% 2 ^c^Ff = 7t ‘ ] 

^i. 12x l = k c 


.■. c^fi FshH; 


3x c = 1 

^ 3r Y 

i 

4x c - 

U 2J 

f-1 

5x r =1 

l 12 J 

^571 Y 

l 

r __ 71 71 

5^3 <5 : — , — . 

ll 2) 

5r 

4 3 ' 

TT' 



571 

12 


7t 

4 

K 

I 


fcTOtt <t i vm 1 • 75 r<K«iifaI>r<j *w 40 br *pn FRnf5<j ? 

: *=rf% FKB RTRT*! r (ViJB I 
.•. WR ’rfslR = 2nr fsf^T?F (re =3-1416) 

oTR<n ©rtfa F|<fcllt> i£l<p<il?i ^c«i iR RSjR 'ojfva^n j 

.-. 40 m ^ = 40x 27t r ft. 

= 80jt r ft^B 

.-. 80 Tty* = 1750 [1 fa. ft. = 1000 W 

1750 1750 _ 

r — — - = twR 

8 Or 80x3-1416 

= 6 • 963 ft^R (an*) i 

: FRB RJPTR 6 • 963 ftl>R (£fB) I . 





tos-sro 'b i 6440 fawiffisw i wn 'Q c^5 2° cm to*t wn « 

■^rsrm^p^ ^ ^ ^ i 

: TOT< = r = 6440 fa.fa. 

*(f«!% CTOS CTO — _ 2° = 2x~^ 

= — c^Iwr i 
90 

s = frNj = Tfl^l 'Q = r0 = 6640 x — fa.fr. 


644rt 

90 


fa.fr. 


= 224 ■ 8 fa.fr. (sfra) 


to: 224-8 fa.fr. (arm) i 


<* I (TTOT 7 CT.fa. I 1 1 OT.fr. #tf *tfa*n 9 t fafr 

^?f 1 

*rotqft : qfr, Z£C <fre<r OB = 7 c=T.f*T. W m ^5 = 11 OT.fr. i Z5 TO’r? <TO^ 
^'C^tTO ’ifasrr*! 0 fafr TO'© to i 
^nwf Wlfa, s = r0 

A 5 llc*rfr. 

^t, 0 = - = — ^r 

r 7 c ^ffr. 

= 1 -57Gifr?rR (arm) 

: 1-57 wl®?rR (sftn) i 

11 



iSh l ^ cf \y | (H^yfR W5 ^5!TO TOI 10 OTCTO 4^fl> ^t*t *ffa2R TO I *lfr 5Hfi> CTOI 

28° CTO toisf tot ^?s. ?jpt 1 80 frt>t^ ^?r, "TO^ ^tfarot fafr to \ 

■. «jfa, ^^7 B fa^ cto tot to i cw to to ^ fact's ^jtot i 

vsfTOT 45 TO TOT CTOS CTO Z405 = 28° 



qfa, TO AB = S fto 

oj I if<J | vSTlf-S, 

5 = /-e =90x28° frfas 





i>8 <t 


= 90x28x — 1Sfl?1?r 
180 

= 1471 

= 14x3-1416 fsf^ra (srm) 

= 43-98 (atrn) 

43-98 

’tfTO’t = — ■ — f5TST3/C5TC^^ = 4 • 398 

= 4-4 ftUto/(. J iG<P’«9 (2fT?l) 

: 4 • 4 fsnfa/tTiw^ («rra) 


| 540 ftceilfaiUl? ^ R'*aG'S (.<MM| 7' CTO TOf | % H>\s | 

iR'f?! I 

^rsit*rK : to ^ cto 540 fo.fsr. o y cro 

TO i ^$TTOT .40 = r - RTRty = 540 fa.fsr. 

CTO^CTO 4f0£ = 7' = f^] = ^* — 

UoJ 60x180 

AB '5w> x st = s f^.f^i. 




S = rQ — 540 x- 


In 


60x180 


- fo.fSr. 


7x3-1416 

20 


ft .ft (amr) 



= ii ft .ft. (arm) i 

^3<j ; *frensfi>?r tws] l ■ l ftft. (atra) 1 1 00 fti?R (arm) i 


b r-i 

toto ^ro fttl^ ftft ^ i 7t ^ tor to to ^prfsR* 

^R fts TOTO <P? (jt =3-1416) t 
I (^) l (ftfttR £RM TO : 

(0 75*50’ (u) 55°54'53' («0 33°22'ir 

S i (^) i ftftre afro to : 

8a: ^ 

(/) — (RftTO (//) 1-3177 cafe? TR (Hi) o ■ 9759 (RftTO 





* I 


\5 I 

8 


(t I 
I 

I 

br 1 

5* I 

StO | 


>> I 


c^ngw* qisggre <3 ^ftrr g*ifec® ^naRsr D° >q R c ^?n w\, ^ ct 

£> _/? 

1 80 _ tc 

^<pjt 2 fsi^ 3 PT.ft. 3WT, WBI ^fpg TTR 5R[ *1% ^3 l 

gfe ^Rm 3TPT 0 ■ 84 ftifa <sr\ ¥w1t> (PTCTO 6 ^ gw i ’TTfei^ ’ffew’t 
fafa ^ i 

(s$K^\ fa^^r? wn 6 ! fcnfD<i ^ptRa 2 = 5:3 w>rw? gltn *tp ^ ? 


i£i^f^ fSr^s?? wsHuwn w>h1t> gg^y w^tw? fos*! i w^nswiw 

Gjf^TTR *lfarW ^5 ? 

gfaffa <rrr>n< 6440 fo.ft. i uw « wtefro gfafta w*?g 5° w^m ^w i t?wt « 
g<r^ ? 

gfafta ^xpffq 6440 ft. ft. t c^rpi 5 « c«$f*iiii w>tg 10°6'3" wn°f i 

cS^rpf 'Q c$i>ft?n? 'spsr^ft gg^ ? 

*rtwg ^ww ws ggwa *iwi 1 1 g=hm*m» ^sw i yfc wtg 

30° w*M $*gg <fw g^ ^tpj 20 1 fy^Rr ^$w ^iiwr* gftwg wv ? 
gfafte <mt*t 6440 ftft. i gftfk $*tw<j w gtf& wg 32" ^w ^w<j 

? 


>i<»H 9 • 30 TjRI ^I*t>T3 ^T^T <3 <»|Ut^ W^HW 5 wfe¥fW SRRP't ?s? 

360° 

frtW 5 ^ ; i£rs *ra w>sg = 6° felsj c^T'i ?>w i 9-30 g®&ra "#>? « fsftt5? 

60 


3flMa *iwj ^N*fR 15 + 2- ^t 17- ^rj] 


r 1 


t ^ 'f^r^ra ^rr;«r ^ s 5ri 6 ftft. wwt cgtos 36 c>iw>ra w gs&w ^ WRg 
60° (& t*t i <rpi ^ i 

yo I 750 f^G»i i [>il?Hi gw f%g^ wnwi “TO? 8' (ww ^*rg ^w i w i 


%^l«lfyfi< tfl§ ^Rpt sj^TCsr g^G+IC.'W C^3S %^t c ffyf^5 (sine, cosine, tangent, 

secant, cosecant, cotangent) > i w lG < t» Wlwl&^t <p*sil "5W i g^WTC'W T 3fg < l|o->i^(.^<i - sn*nc,y WW^Wfl 
c^CTa fSj^cjlwR)^ ^5^|vs>)^ f^cfera c^t 1 ^ ^iwims ^t i ^• ? rr® ^^f 05 # 

fafeyf b'g'0 | (. ? ( ^irtw f5^ ^W (7T <m^Ut W ^W I fajOT'tfrfaP ^5^ ^^3 

«rc»g 5p»tt¥ W's^rt i onM c^i c p^w^ o, — , — , — , — tSiwigftto 

l 6 4 3 2) 


^-^fissTfgwa ^rwfo ^f >i4[^vjyR ^g^iiwi'q ’Tf^w 



vScertofl *lf*t^5 


(^) ^pfRRJJA ( Trigonometric Ratios of Acute Angles) : 

In'fg wra ssrt ^n<*i 
(f^ZJ bOo) OPQ faWHt ^ I 
A OPQ 4 ZOQP TOSH t 
ZPOQ 4<i Rft'W : OP Qj'St'S?* 

(Hypotenuse), OQ ( adjacent side), PQ 

(opposite side) ^IZPOQ =0 (^Wl c f) l OPQ 

^c < r-l c t 0 <4? ^rt t3n^t c ff^r!%^ 5 ^sr^fFs 
(sine, cosine, tangent, secant, cosecant, cotangent) Rc^r-S^tW R?ptf?T3 : 

sin0 = - 



cosG = 


tan0 - 


?Q_, 

«T^ 

cosecO = 

PQ 


OP 


*r? 

OQ 


sec0= — = 

OQ 


OP 


^fsr 

PQ 

Wi 

co,e=^ = 

PQ 


OQ 




i i tan0 = 3 Aw 'SRj fawNfaRKP R c tri ^ i 

RSRfR : *jf?, ABC tST^sSf I 

ZBAC = Q 
i - AC , = AB 


wa - BC , w 
C'i'S¥f tan0 =3 
% tan0 - — = 


.-. BC = 3 41K AB = ' 

'^NTC’tRfPTC ^*t ! TRT 'SR^Tlft 


1 «,£] <T 1 <T S I 



sin0 


AC = yj A B 2 4 BC 2 = yl 2 +3 2 = VTo 4^5 

$l«Tj 

_ 3 

VTo 


COS0 


1 

"VTo 


cosecO - 


sec0 = 


_ VTo 

3 

vTo 

i 


= VTo 


4??. cot0 = ■ ■ ^ ■■ - 


= \_ 

3 

(.<pM 9fiW Rl sine, cosine, tangent, secant, cosecant, 

cotangent ^ wft, ^ci<! c^lwl *rfA i 


: ABC >RwM^t fi'^'s? t£RS. sin0 - 


9 ^ ^ 

-A= I -3RJ I 




sine 0 = sin 0, cosine 0 = cos 0, tangent 0 = tan 0, 

secant 0 = sec 0, cosecant 0 = cosec 0, cotangent 0 = cot 0 

0*f) ^rspf mm t^r c f?r i 'St'O ^rsrtw^ 

stfrr® (Standard position) ^?Kf tr<J4l<3 i <p!c^?j >i*i\sc°i 

vbhfw ^ X -Oj**K<T> ©!# 3f*J ^ C^lffr 'SfSR <P^s^ *ff\3*fl *IRJ I 

0 <& wt^i tarc<PT«fft%^ c^f't f^rtre Rwmi ^rr 0 c^it c t? *rf?raT e t %rt? toij «rr^R 
RT I 

TOT ^fs, ^K^IT Wt X'OX C3*tt x -’SW Y'OY C?T»IT y -W O %x 'i^<*l I ^RTOR 
OA sq^l^i^ x 'srsffe OX ^1% C^f^ 5 <pw WM? foe** 1 (anticlockwise) OA 

'5T^fW 0 C3>W <K3C^ (fp3J b-. i8 ) I 


OX (& 0 (?m<s (initial side) <*R“ OA <& £JlEs<Ms*. (terminal side) W ^?r i OA 

%*RJ O f^x ^5jJ P(x, >’) l OX <?K3» R'tjfD'q y y OY «T9 

^ x rfRS, ZOQP wm (feat br.i8) i 


^5<n°v ^srsprira 

%^T c tfsrl%?5 : 

sin0 : 


COS0 = 

tan0 = 

sec0 = 
cosec0 = 
cot0 = 


OP\ 


’0||vS , '5®T 








■V? 


+ y I 'Otwi C3 C^PTCRT C^TC 1 ^ 0 ifl? W*rj 



[y*W 

Ev^o] 


) I ? O t^x WTO r = | OP | > 0 W sin© © cos0 I OA 

£Tt1%^ <n* x-^m «*[? <wm y = o c^K«m srj C osec0 « cotO ^jfaifii'o to i 

'^■stt 9 M(.<i, OA <Tft£ >• x = 0 03 J ft c f?' 'SRU sec0 © tan0 

*R.e*|f*|\s ^Tf ^T I 





i 8^> 


* I fiftto m OA 4* P(x,y ) % <3RJ C^tM t^x />(x„yi) (fwn b-.ifl-(^) 'Q 

f^2f bOfr (*!)) l P(x, y) 'Q /?(x„y,) C*H3> x-TOR ^ PM « />M, ®ra 4tf% I 

AOPM « AO/fA^ ^ t 


y 



^kLkLK^Lz: 

hi hi I 1 0/5 1 n 

OP - r,OP l - r { , x 'S x, W y « y-j l 

.'. — = — = — ^ ^^l = A 

x i y\ n r r n n 

sin 0 = il = A 
r ij 

cose = - = ^ 
r 'i 

tanG = ^ 1 

X X, 


Pi^iN : frosT^r©^ ttr 3 t%?> ?f*u CM 43 

Mi>m> p < 9 ? \3*ra fa$?r to *it 1 

*1^1)* « | 0 ^ fiffspO Tf 1 3R^fl?T 9^ 

m oa em <rt^s ^ e = zxo/j ^ (fe 

bO^Ss) I OA <I^C'£> (hJW*lMl P(x, v) 9 ^ p 

OX 9 <I '3*f? PM ®R CSl*T cw^rt ^ or, OM=x,PM = y 9 ??. OP = r *0 
^IWIMWI (35) V 3 (*f) 0 WtFfif 9 ^ *TH *ft'S’?Tf *JT?J l 




*rtjs§T c«fc$ wm?i *r^ 

sine =i£k' cosece “ ^ 5 ' = “^r 


CT, 


1 

sin© 


sin0 = - 


1 


<fl«R cosec0 


1 $^ ,5 fsTt3, cose 


cosec0 

— , sece = 


1 

sine 






1 

cose 


cos6 = - 


sec6 


^ sec6 = - 


cose 


vS<pr'»I£ 3, tanO - — - — cotG — 

cote tan6 


V b- l4C<j> l c tt * [f ^ F ^3F1^ 'aiooiHPi (Identities) 

(0 sin 2 6 +cos 2 e = 1 

SfaW : ffeai ^*rat cttfr CT, 

cose =- 


sin6 = ■ 


__fN_ 


^ r 2 = x 2 +> - 2 

T 2 X 2 V 2 J 

.\ sin"0 +cos 0 = — + JL y = - 


.-. sin 2 e+cos 2 e =1 (swf^) i 

(/) n°s c«fW^rrsr?l *ff$, sin 2 e =l-cos 2 e ^T, cos 2 0 = l-sin 2 0 

sfsrK <p^i m ct, .. 

(//) l + tan 2 6 =sec 2 0 ^t, sec 2 6 -1 = tan 2 0 
(m) l+cot 2 0 = cosec 2 © ^T, cosec 2 © -1 = cot 2 © 


<FTW : ^ OT, (f&SRf = 

(/) sec 2 0 - tan 2 0 = 1 
(, ii ) cosec 2 © -cot 2 0 = 1 








Picus f&dJ (ffej b Ob-) <p|c'©^)?i \© 5 u<© X'CWf 7'07 1 ?R1 bRli> b^©pf (Quadrant) 

» xoy (i^ ^«m), rar (^b^sm) x'or («n b^pt) w y'ox (8«f bf«m) 

wr ©,c*it^. i 



Y' 


fb3J bOb 

^Tfft OX OA , ^5<t #T&t? f^ft® f*RR> ^=ftTO W! OA 4? £(t%^ ii<^!t.^<i 

'3 <> R Rr®<t (R^t 6 ! l ’spfTOH #a OA 'S*R Rrj P(x, v) l '®Kg«1 

| OP | = r I £Hl'3 < r> ?f*l] OA P RR 53 t?^'»fc' 5 t TO^IPR XP* x 'Q y >iR ft??» 

^C?f^S r WTO W^ 5 I 


OA 2}^ &'§*l<Pl «Tt^5, '©TO x 'Q y *33 TOT TOTW3 5 l 2|TO b^UPf W^T ftn^t c tf^f^ 

^[to© sq^i^<p i oa 3f*u *ito fiHfar i>'$'»ic , t to^ 5 t©to p *sr x (TO® c^ift* v toI'©!^ i 

^'TOI t^tt?f b'g'of^ sinfsin0=— 1 <TO?. cos ecf cos ecO 


^sf^TO© ij^fD TOfl^ TOIPR 
toito© i '©'©l?j &'^'©ic, ? t p x ^ (.<Hf5 y ^wt ^ c rr^<r* ifRs, 


if tan0 = — 

=£ ) 

( -X x\ 

'S cot COt0 = — 

l -x 

x) 

l -y y) 


OA 'STO P R'*l<I ^5? X TOI^** 1 v£R° (R>11 t> y ^ c f|\^<I» <10*1 COS | COS0 = — j v£R?, 

sec ^sec0 = — j TOI^><r» <3?° TOTPR ^5j*[TO© TOff'^ i 

'5TRH, x ^TO P fTOjs (RWMGHI W3(IM y 3^ *IM ^Rj <ic®l cos ec [ cos £>£'0 — — 

. 3^ cot fcot0 = —1 tojto© ^R^ulrr® *r i 





'5J*pi‘ ! f©nR, y -0|C^<1 'S' P R p R^<1 (,<IC<r»1(.-H| 0|«q^|c*i x ’Sft»T ^Rj | '©f^ y V 3*R 

sec^sec0=— j tanj^tan0=— j R$^rf?n5 i sinj^sin0= — j cos^cos0= — 

7jtf& P ^'3s|fii\s i£R$, <il'as<3 'STR i 

^IWHS 5 ^[R«TRR? f*R>|<l f&£3J (fe bO&) (T^RR! ^TT ^3* Bw)<l >ttek<0 (RW'RRI (RRR? 

2nf%^5 ?ff*J? 'SR^TRJR '3*R f*T®3 ^5= C^R°R fi>3° lR*f?I I 

Y 

O'S'Ol^t 


sine <3 cosec ^RT® 
X' <- 


. O 

•-STI &'©«I 5 T 
tan <3 cot ^PjRfT® 


(■j^r ^ofR *HI^) 


8«f®^5«R 

COS <3 sec "3(^fT® *Ml^<P 


Q 71 71 71 71 

. ,_ 6 V" 7’TJ 


tr-io I ^5TR*f C^T'PT^C^ QlC^RftfcxP 'SRRRs : ^ (RRPT^T^?! 

ISj^tcffsif^S T 3f^^|vs>1}jC$<] '57R 1*0 ^m\ <.£] <IifT> ClSfaq <P<q<J , <f1c^ f*P^ r T^' 5 t c t *iQJL'St9. CRR-'I^W'S 

iR^fei i wifsrf^R *9iw*f ^sRjicfi ®rR*f 

felC^MftfcxP ®RRRs f^foR C#*lR i<l«lf5'*'»lc < 1 WRsTR*Tf <P<ll ^(.ilC? I fa'alfa’® ''RfCRlMR Rt f^TCTT 
'•i»lR<5t *l^ 9 it * > 1^(.3*! RR t*f*f?J <K3 'st ^<pfa c.aR«1 Rt RIj ''®i Wm £(<£!*[ <fs<j<j | 

(<P) —(30°) (RRRR 

6 

9 tTC*R fe ZPOB = — ^ r = 2a ^f 

6 

y — a 4R° V x — -\/3 a 

• K _ y _ a _ i 

6 r 2a 2 

n _ x _ yjJa _ a/3 
6 a ■ 2 a 2 


tan — = — = -p= = ~j= 

6 .v V3« V 3 

K x sjla r~ 

cot — — — — = v3 

6 v a 






n r 2a 2 

SeC 6 = 7 = Vi«' V 3 

71 r 2a 
cos ec— = — ■ = — - 2 
6 v a 


(■*0 — (45°) 

’Tir^fe ZPOB = — 4<R r = ^2a.x = a 
4 


Sm 4 r 4la 4l 


COS — = — = -7=- 

4 7' 42a 


m 2 



cot— = — = — = ] 
4 v a 


7t 7' V2 a /- 

sec— = - = - — - = V2 
4 a 77 

7t r 42 a nr 

cos ec— - — = = V2 

4 v a 


(*t) y( 60 ) 0 iC 4 ] c tfwf^>'< s 

C<^ *flt, ZPOB = y x = 77 , 3 ; = V3a , r - 2t 7 
,■ 71 _ v _ V3 t7 _ V3 

71 a: 77 1 

COS T _ 7 _ 2^~2 
ta n*=Z = ^ = VJ 

3 A' 77 

7t .V 77 I 

COt— = — = —— = —= 

3 v V3 t7 V3 

71 /• 27/ 

see— = — - — = 2 
3 a a 



, v 5 q>vs<q 





i<?8 


n r 2a 2 

cos ec — = — = ~ 7 = - ~7=- 
3 y v 3 a V3 

— (90") (0") RR ft®feR SiR '5JT 5 Rt fzfS^Hfsrf^s ^SR^fOs^l 

^° s ^t ^rto ?ro i ^*fy ct, ws\ (rtot ^®?n ^at *ira Rt ri ^ri m\ «m st^tort 

RR (Divisin by zero is not allowed) WRI ^RJ ^RT '»R ^sPT^Setfw (undefined) i 


(r) !L(90°) Gficfa ffo+Wftfoy : 4^3} «n%?5 oa 4® ^^R *RR>R y ^ 

rrr? Rt OY 4R 'Q’RI «TO i wi OY 4<I 'GRS CTOKRI f R^ P 4R ^RTP? ^Bf 0 « <Rnf?> v 



sec— = — = — RPTv'SRfR® 'Rsfa sec— RfRv'sslfsi'a i 
2x0 2 


n r a 

cos ec — = — = — = 1 
2 y a 

($) 0 CRfPaRR (0") (RTCR fiwR^ifsx 1 : 

4?TOi 2Ti%R Rf*fl OA ^ifR I 3f*H OX 4R 'S'R «W l TO OA Rf“IJR ^*1? CTOICH1 P _ 

^TRTC^R ^Sf x ~ a C^lfl> v = 0 4RS, r - OP = a TO l 




SifcVsfj 






bO> ^ ^ic^ico ^ ?lt atlwu 

fFSS tr.$o OA 3f*Jl ^lfv5? ^rS]? 'alK'©t*R ^(.«1 0 C^ 5 l e t 'Sj’Ftf ! WC.^Iwi 0 

c^cr <n ^rF*f ^r^r oa ( OA #*11 g*im>iw[ str^* *rnR) p 


P(x,y) ^jR<n Rf^, r ■ 


[ POQ t^s? W OP =r ^*5?] I 





poq rwr*?! 


sinO = — , cos0 =— (^) 

r „r 

cosec0 = — , sec0 =— («) 

x - ■ ~y 

tan0 = — , cot© =— (8) 

x y 


0) 'S (i.) ^5 nt'GTIT^ - 1 < sinO <1 W -1 <cos0 <1 

sin0 « COS0 4<J 'STR - 1 WTO C^fi> + 1 WTO R?J i 

W3H, (i) <3 («) R?. RsfaR*! C 5 ^ *TI$, cosecO > 1 RT, cosec0 < -1 
4R°s sec0 >1 Rt, sec© <-l 
see© W cosecO WTO C^f& ^ WTO ^5 i 

tan0 =- W cot0 = - 

x v 

^gf x — 0 Wf tan0 w^ssifrr® 4R?. TOffr >• - o Wf cot0 wswrirrs i 4 <\ 

jrhtto (oo) sww ?w*[ wri i 

- oo < tan0 < + oo - oc < cot0 < + oc . 


iS^rsr<n > i 0 >ro^tcf | o < 0 < HL\ 4 R?. cos 0 = ^ Wf, WR fiaJTORf^Rs rr 


■ 2 J 




3RRR : WR1 COS0 = 


= - [CR'GT n W^] 
5 


wm to l^f pog c<^ *n$, 


Pg = ^OP 7 - °g 2 = V5 2 - 4 2 
= J25~~\6 = S = 3 4RR5 


/. sin© 



3 

5 


tan0 = 

sec0 = 


cosec0 = 


RR _ Pg ^ 3 
Og 4 
_ OP _ 5 
Og 4 
^fe^Sr _ OP _ 5 
" Pg ” 3 


Y 






co<6=^ = Og = i 

PQ 3 

R4® : (Identities) 1 

^rat wrf^T, sin 2 6 + eos 2 0 - 1 

^T, sin 2 0 =l-cos 2 0 =l-(-l =1- — 

UJ 25 


sin0 ~±J— = ±— 

V 25 5 

0 ’qW&'l, ^lt 0 £J«R ^5T * Rt^ I 

- ^ 3 


1 ] 4 

see© = = — = — 

cos0 4 5 


cos<?c 0 = — - — = 4 - = — 
sinG 4 3 

5 

POQ f^Sr C«IR5 

s=N PO/OP 

tan 0 = — 7 : - - = fa . , r * ■ = — ^— — 

«R/5lf^^©t OQIOP 

= sinQ _ 3/5 _ 3 

cosO 4/5 4 

co t 0 -__3^_- _ OQIOP 

«T^ «R/'5|f'S'i£'ST pQ l Qp 

_ cos0 _ 4/5 _ 4 
sinO ~ 4/5 " 3 

. n sinO . cos 0 

R.5 = tane = , cot0 = 

cos© sinO 




3 sec - 0 - tan" 6 = 


^t, tan 2 0 = sec 2 0 - 


tan 0 = J— - = 

V 16 4 

\5fRl? “ cosec ,2 0 -cot 2 0 =1 





cot 2 0 = cosec 2 © - 1 = | - 


9 9 


cot© = 


16 4 

J~ 3 


: 0 J - — - - 2 

fapfsr '4'^® ^Tt^K^T i 


< 0 < jt i tan© = — ^C®T, W'TC am4>l% 


cos^=j, sinS = j^ W A « 5 p ^; 


’jpiTttH : cfr'S^n ^srrc^, cos A = — 

WTSf^rt sin 2 ^ + cos 2 v4 = 1 
^1, sin 2 ,4 = 1 -cos 2 ,4 

- i-H=-?- 

15 25 

I q 3 

.*. sin^ = A |— -=— 1.4 ^J^ml 
V 24 5 


tan,4 = 


sin A 
cos A 


1 + tan 5. tan ,4 

Y 



sin B = 


13 


•*■ cos 5 = vi -sin 2 B 


= Jl- 


144 


I 25 


169 A 1 169 


.'. cos5 = — 

13 

sin# _ 12/13 _ 12 
tan ~ cos# ~ 5/13 5 

12 _ 3 

w tan B - tan A 5 4 

4 *®, = n \ 

1 + tan#, tan ,4 \ + - Z . 

5 4 


48-15 33 

20 = 20 _ 33 
, 36 20 + 36 56 

1 + - • — 

20 20 


tan #- tan A _ 33 
1+ tan B. tan A 56 







'SMta.-sH 'fi l W fafsf : sin 2 — + cos" — + tan" — + cot 2 — 
6 4 3 2 


:3 T 3 Tt*fr*T : ^rfSTsd SrtfH, sin . 

6 2 4 

. ? K ? 71 2% i7l 

sin — + cos — + tan — + cot" — 

6 4 3 2 

= u1 + (i) +<VJ):+(0)2 

= — + — + 3 = 3— 

4 2 4 


1 71 [ . K R 71 _ 

cos — = — p=r,tan — =V 3 ^S, cot — = 0 


V2 


■ I . . ? 7t 2 7t ">7t 2 7t 27t ^71 <-- < , 

: )! sin - — cos — + tan"— sec — hcot —cosec"— ^ ^ to ^ I 
4 3 6 3 3 4 


^ I ^RI®T : 


. ?Tt . it k ?n . 2 7t . n n 2 n 

sin - +sin cos +cos" sin sin cos + cos 

3 3 3 3 3 3 3 3 


. 71 7t 

sin + cos 
3 3 


. 7C 71 

sin cos 

3 3 


'5‘iKsM 8 l 7 sin 2 0 — 3 cos 2 0 =*4 sfsTR ^ CT, tan0 = 

: C f T'Q?n ^17^, 7 sin 2 0 - 3 cos 2 0=4 
^1, 7sin 2 0 +3(1 -sin 2 0) = 4 [v sin 2 0 +cos 2 0 =1] 

^T, 7sin 2 0 +3-3sin 2 0 =4 
^1, 4sin 2 0 = 1 

^T, sin 2 0 = — 


V3 


= 1- 


■^Is, cos 2 0 =l-sin 2 0 
*4 

= 1 

4 

i a sin 2 0 

tan"0 = 

cos 2 0 


. sin0 

• tan0 = 

COS0_ 


2 fl = A 


^1, tan"0 


tan'0 = 


tan 0 = +-|= (sWlf^) i 
V3 






^ft^t <t i 15cos : 0 + 2sin 9=7 4?* -— <0 < — ^*I,cot0 

2 2 

: OT’OTfms, 1 5 cos 2 0 +2sin 0=7 
^T, 15cos 2 0 + 2 sin 9=7 
? 1 , 15-15 sin 2 0 + 2 sin 0 = 7 
^t, ISsitrO -2sin0 -8 = 0 
^t, 1 5 sin 2 0 -12sin0 + lOsinG -8 = 0 
^T, (3 sin 0 + 2)(5 sin 0 - 4) = 0 

2 4 
sin0 = — ^T, sin0 = — 

3 5 


[•.• sin : 0 + cos"0 = 1] 


sin0 ^ >iH ^T5 c 7?r? , T5 I (,<Mh| 


<0 <- 


sinO = ^ cos© = Vl -sin 2 0 = Jl -- = ---- 

3 \ 9 3 

sin0 = — cos0 = vl“Sin 2 0 = jl - — = - 
5 M 25 5 


cote = — = 4r = iw sine = - - 
sine 2 2 3 


COt0 = 


COS0 5 3 r . 4 

= 4 = - [W sin0 - 


Ans : 


sin0 


-2E„,3 

2 4 


'4' 4 

5 


'b | /4 = -— 'Q B — — sfsrH <P?I C*l, 
3 <5 

(/) s/n (/4 + 5) = sin /I cos# + cos/lsinS 
tan A - tan B 


07) tan{A - B) - 


1 +tan A tan# 


: (0 sin (/4 + 5) = sin f — + — I = sin — = 1 

L3 6 J 2 


= sin A cos B + cos A sin B = sin — cos — + cos — sin — 
3 6 3 6 







_ V3 V3 + 1 I = 3 + I 
2 2 + 2'2 4 + 4 

.'. <rt5i 9 f^ = (srsnf^s) i 


«WM : (h) = tan (A -B) = tan \ - - — j 

V3 6 ) 


6 & 
n 


tanA - tanB 


tan tan 

3 6_ 


V3- 


V3 


i + 73 


_ 2_V3 1 _ V3 _J_ 

a/3 ” 3 *2~ i ~S 


3 


. — v5R*PSj: (-2f5Jtf*fXs) | 


^5? : A « 5 = ~ ^ W5ff SjWH ^ : 

3 6 

(/) s/n (/i - i?) = sin /4cos# - cos/J.w'n# 

(it) cos (A + B) - cos AcosB - sinAsinB 


(Hi) cos (A - B) = cos AcosB + sinAsinB 

N . ~> D 2tanB 

(/v) /on 2 B - 


1 - tan“B 


>4(^*1^ tri. 


> t <pj|Gi«£f,qi5<] <|J<(^ "SIR f^ c f?T W ; 

71 


cos 


(/') — 


.... 71 K K 

(n ) fan — + tan — ■ tan — 
4 6 3 


7t . 71 
cos + sin 
6 3 

4 

^ I COS0 = — W 71 < 0 < — 7on0 W .?m0 4<I 

5 2 


.v/'n/f = W — < A < k 43 CTPSI cosA W tanA 43 ¥R ? 

V 5 2 






Sifc'Od 


8 i wn^, cosA = — 4RS. cosA « sinA i sinA 4R?. tanA *$?! *TR W ? 

2 

d i C'T'STTI tan A = — — tanA 'S cosA fc^faf-fst i sinA cos.4 ^ *IR 

12 
i 


*> I iRSff^r® SRH ?R : 

(i) tan A + cot A- 5ec,4cosea4 


(K) 


(Hi) 


l + cos0 
U - cos 9 


1 - sinA 


= cosecG + cot9 = 


- sec/l - tanA 


se c9 + 1 
.secG - 1 


i J 1 + sin A 

(iv) se c 4 9 - sec 2 0 = tan 4 0 + tan 2 0 

(v) (.secG - cos0 )(cosec0 -RnG )(tan0 + cot0) = 1 

, . tan0 + .sec0 - 1 _ Q 

( vi ) = RnG + 5cc0 

tan9 - .sec + 1 


<\ I cosecA = — RI, CT*ltR a > b > 0 , ®R SPTW CT, tanA = ^ , 

b a*-b~ 

fcr i ^ cosG - .sm0 = V2^m0 RI,®R (Rett'S R, cos0 + .sm9 = V2cos 0 


_ x , v _ x sin0 + v cos© ^ 

& i tanG = — (x *■ >9 — — — ^ RR R 5 !^ R3 i 

y jcsinG -^cosG 

jc 2 -1 

io i tan® + .secG = x 3TR, CW^'S C*J, sin0 = — 

x~ +1 


S>> i ocosG - bsinQ = c '*r*rf c T Ra CT, «.s/n0 + bcos# = ±\/o 2 +b 2 - c~ 


i RR fR*f?r : 

. ^ 7C •> 7t -> 71 •> 7E 

(0 5zn“ — f cos — + tan — + cot — 
v 6 4 3 6 

_ , Jt . 2 Tt 1 ■> 7C 1 ,71 

(ii) 3tan~ s/n' cot - — + -.sec“ — 

4 3 2 6 3 4 

}7t . 2 tt ■> 71 , 71 ->7C 

(in) tan ~ sm — /on"— tan' — cos — 

4 3 6 3 4 


Uv) 


tan - tan 
3 6_ 

, It K 

1 + tan tan 
3 6 


+ cos — cos — l- sin — sin — 
3 6 3 6 







| R? 1 ? ?R : 


- + COS -- , v , 

— + ( sin — fan — 1 + f sec 2 - -/an 2 — 

2 7 L_ rot 2 7 L l 3 6j l 6 6 


1 + s/n — cosec 2 cot 2 — 

4 2 2 

%^T c tfsi%^ ^nr^TTwi^ %§tei i 3r?j*t ^tsrt ^c^ir? < e < yj f?«for? c#^ 

^lonlt^t <Ft?H i nr?r~*#^ Tfw# ^ 3^0 «h*i <$>!!> r^st srsflef w 

i f?f®s[ t>^'»tc ,5 t "sri^f c^i c i>i^<i fiawNfifo* ^nr® <f)?? 

« *l«l» RCT? *ff^ c ff'Q Cff'S^It ktM'Z I ■'SIIW1H1U 4$ «wcsr c^fcf 

(—0) if)? fsr<f? ^<il I ill? vs*}? fsf% ? 5 t? ?t?t?tf^^5R? — -0 — +0 7t+0 

2 2 

7C-0, — + 0, — -0, 271 +0, 27t-0 w «X — +0 'Q nx — -0 [CWR=T n *RW 

2 2 2 2 

*2*f 5 T° , *ni if)?° 0 < 0 < — j (R j t c prp? wn^TTMt «rt?RR i 


v.i* (*) (- 0 ) c^w? j^o <0 < yJ i 

^f? \4 hstr ^ oa ifi? wrf? ox c?t?> ?fe? #fBt? %?* *p at« m 

ZXOA = 0 w ?fis? #f^|? %?s ®^'istc 5 t ZXOA' = -0 c?n c t ^c? (1 m : 

br.^i) i 0,4 ?%I \s*|? «WIW! fH P(x, 7 ) l P(x, y) CTIC* OX 4? 'Q*t? PN ^ 
^tf% 4?^ /W C?s ?f?® ?RT? «T OX C<F g C^pf ?*E? l \»|*w QN C?*Tf OX 4? '3*f? «R I 

C?^j p(x, y ) ^SR^R «OT x > 0, y > 0 4?® ON - x, PN = y . 


4*R AOPN 'S AO£W /PON = ZQON, ZONP - ZONQ 4?^ ON 

fe^^T? ' 3 Tf?t? C t <|(^ I ^[®?ts. l^I^Sfl? R? 7 ^ I y 


:. PN - QN 4?°v OP = OQ. 



q f^ppr "5f < - 5^#: < n w ^ 5 ? ^Rv^i? 5 i ^rs\k q 1^? jm% g(x, - y) \ oqn 
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(ii) cos 


1 171 

~2~ 


(iii) cot 11 k 


( / v ) tan 





19ji i 

(v) cosec-— (v/) sec| 


(-?-) 


(vii) sin 


31 k 


2\m <IR <71, 


,. x 17 k 13 k 9 k k 

(/) cos— + cos i-cos hcos — = 0 

10 10 10 10 

v k 5 k 7 k 4 11 k 

(») tan— tan — tan — tan = 1 

v 12 12 12 12 


, . t k . , 5 k . •> 8 tc 

(in) snT— - + sin' — + sm‘- 

7 14 7 


. ; 9k 
sin — = 2 
14 


. . ■ . 7 k 13 k 5 k . 1 Ik 

(jv) sm — cos cos — sin = 

3 6 3 6 


, , . 13 k 13 

(v) sm cos — 7i 

3. 6 


.11 k [ 51,. 

-sin— cos = 1 

6 l 3 . 




(vi) tanO =— sin0 (71, 

4 

?TH facfa ^ : 

9k 5k . 31k . 5k 

(i) cos — -4-cos 1 sin sin — 

W 4 4 36 36 

.... k 3k 5k 7k 9k 
(u) cot — cot — cot — cot — cot- — 

20 20 20 20 20 

..... . •> k . 2 3k . ■> 5k . 2 7k 

(in) sin' — + sin h sin" f sin — 

4 4 4 4 


. . . •> K -> 3K 7 5 K 

(iv) COS' — + cos" h COS " — + COS 


2 la. 

8 

> 5 k 


7 k 

8 


(viii) cosf-— — 

k 6 


sin0 + cosO 
sec 6 + tanO 


14 
5 ' 


, x . 2 17 k ■ - 5 k , 37 k , 5 k 

(v) sm + sin" — + cos' — — i- cos* — 

w 18 8 18 8 


V O H 0 = --- ^ i 2TSTH W : 


(i) sinO = 2sin0 cosO = 


2 tanO 


1 + tan"0 
(») sin 30 = 3sin0 -4sin 3 0 
(iii) cos 30 =4cos 3 0 -3cos0 
2tan0 


(iv) tan 20 = 


l--tan 2 0 


^'(;g (x (■o||«l<pf) *TR f^f?! ^?f : 
(0 cot a = -f; |^<a < 2 k 


5 ^ 





ib-O 


.... 1 n Sn 

(u) cosa = — ;— <a< — 

2 2 2 

..... . >/3 7t 3 tc 

(»n) sin a = ; — <a < — 

2 2 2 

(/v) cota =~1 ; tc <a < 2n 


i rstittr ^ : (7m o < e < — 

, ^ 2 


(/) 2cos 2 0 = 1 + 2sin 2 0 
(Hi) 6 sin 2 0 - 1 1 sin0 + 4 = 0 


(9 


(v) 2sin 2 0 +3cos0 = 3 
t TTSTtm : (W 0 <0 < 2k ) 
(0 2sin 2 0 + 3cos0 = 0 
(iu) cot 2 0 + cos ec 2 0 = 3 


(v) sec 2 0 + tan 2 0 =- 
3 

(v«) 2sin:ccosx = sinA*(0< x <2tt). 



(«) 2 sin 2 0 -3cos0 = 0 

4 

(iv) tan0 +cot0 = -==• 
v 3 

(ii) 4(cos 2 0 + sin0 ) = 5 
(tv) tan 2 0 +cot 2 0 =2 

(vi) 5cos«r0 - 7 cot 0 cos ecQ -2 = 0 


fee ABC fswr<5 5 ppj w ab ■srerra <Mj 25 pr.ft. ^pt 0 = ? 

l ? 

ABC b!<M$ «ff% cv>«> 5 yp&tu ^ ? 

*t. tet ABOD *pj sin6 «pn°f ^ cn, tanO + sec0 = x 



fsca O, ^PT ZB vfl? ^#?WH <£R* AC ^3 l 

33 PI, tanA + tanB + tanC + tanD = O 
*t. Sec0+Cos0 = P ^PT, P <4? 'm fafa 33 43?, ^^33*# R3T3R 33 l 



■jm'sttmt 

(Exponential & Logarithmic Function) 

rrswr sn^i’t 1%*rr?i wi ^rti ^vb <ic*k% i cro 

W 0 ^ ^f %, 52F^rt ^Wl ^55 7I5*lFra 2$m * t f^TRH i 

^rom c*tw 

> ^=iw ^t><> V3 RjNTt < J 1 <lC'i *fRt4 I 

> 's ^bc<p<! ®rt ^3i sw«t « «rrm^r wre nraw i 

> ^&<P •s 7 P p f¥ ?JT*fJT < T><lC'a I 

^ ^ SfSfTct 'S fifWf 5 ! <P3W> *fT?TC^ l 

5^ 1%f® dsWn <p<3c.^> I 

> ^#5, ^T’rrMtn « m c rt *n<iw ^ dfd^p mu 

*n?KR l 

V c^fd&aj $<.«■( 'STjsfft i 

> 3js#s, « ■ s t?w5tr Tprt^H^^c^ c^Nfasi? wrj ^*rgr*R ?*?rcc$ i 

> <pji«i$wi?od<i rrkrt m vs d^m *rraw i 

*> ^spi « ^rtf : wriw ^rc»rtf^® fof f^ra^r ^ wm ^iwihw 

R, ^1 < T 1S 1 *}|'3«1 

N, 3RJSJ C3f5 

Z, 3T^t ^ 

Q, ^<f>q '3Je f fR R?*lTt?| C 3 # fac'1*t ^C?f I 

^ a *K*!J1 ^1 Rt «RW Rt ’’’Hf^R 5 ^5 RO 4Rt « ^R*1 t> w 'oNQ R?RJt i 

'®1RC 5 f <7 C^ 5 /2 RtR RRt®1 '5 c 1*mH>c< > a n = a- a- a , a (n RR a ) 

4RS. a”^^!l?la^/ifsi CTO a CR* RRf RR f^RTR Rt f%% (base) «$RS. n CR RR? RR 
a >5? ( exponent ) ^RRt a ^R i 

■^'o^lv 3 4 <4R WC3 3 W 4 

j ii3R^ W3I ~ 4?[“ ^5^ 4 ! 

^r?®t : 3^{ a e R 4? ^RT 





iw 


0) a [ =a 

(3.) a' 1 - a- a- a a ( n n e N, n > 1 

i 

'aiyw 'SRJ a* (a > 0) ' s Tf^ ?RT ^ <7J, x <4? 'aflRjJ ^TR p ^<J 'SRT 

a p ' 5 TR a x ^ RfR<i ^Rfj ^ i '5nl^<5 c f , ?^i‘ s t, 3 v5 R\*fllfi> ^ (,<?&*' t i 'aiRs'f ^snf^, -Js ^R 5 fc> 

, SR*R ^r^lTt ^ -Js - 2- 236067977... (4$ *TR ^JRTO TO. *ft«¥T ten W 

R'ffsR l<r®R ( 7 ! w^m 'ST VJ <P^I "TOTC5.) I yfs <4?T 'STRjj '5TR tTOTTR 

p ] =2- 23 p 2 = 2-236 /> 3 =2-2360 

p, =2-236067 p $ = 2-2360679 p h = 2-23606797 

fro^TT <k* 3 vj ^ '5n*ijj rr fron 

$, = 3 2:3 =11-5872505 

cj 2 =3 2 236 =11-6638822 

$,=3 2 2360 =1 1 -6638822 

q A = 3 2 236067 =11- 6647407 

q 5 = 3 22360f,TO =11-6647523 

^ = 3 2.23«06797 = , 1 > 6647532 

RR RRSTOTT *6 <^jl e n^c e iT»’Si R7RTO Rn ’TT'QRT f^ftTn) 

Rlsste *nw, 3 V5 =11 6647 533 


& R° v l[^"\£> J|t£| ; 

"^3T i : a R neN wi, a 1 = < 2 , a""’ 1 = a" • a. 

n + 1 >rc*J* 

2RR : Rv'Ssr^lfT a 1 = a 4R° he N ^ 'SRJ a" +] — “a "a • cl^.. \ cr a'= a' 1 ■ a 

n Rv^flRP 

JjtRJ : N R^T TfSffRRs R^ljR CRT? 

^ : n g R v£R?. m, ne N TOT a m ■ a n - a m+n 

sTSfH : (TTCIRTOTt m e N fafR? <Kfl ‘iR® n (3 s T>*R> C^TRTT RfR^ a m • a" — a m+n (1) f%TR5RT 

R>fR I 

(1) <4 n = 1 rPi«i ,p fT^, 

TT5T‘ P W a m -a =a nl -a- a m+l 'SR*^ [^3 i] 





bbr\3 


.*. n — 1 (1) I 

*#, n ~ k 4 <j ^Rf (1) I a'" a = a" k (*) 

'©Kw, a m •a* 4 ' 1 ~a m (a k a) [^5 }] 

= (a'" ■a k )-a ['OC c t?r ^f^TTPSR] 

— a n,+k -a <t»sr1] 

= a m+M i] 

^TK, n = k + 1 , 43 ^SRJ (1) ^PsJ i 

^\©3t?. ntfaf^P '5Tf'C3fc ^K 1 ®! n e N 43 ‘SRJ (i) ^Oj I 

.’. C3C<PfC*rf m,n e N 43 *5RJ a m a n — a" t+n 

[ 7 . a" • a n - a n,+ " [ 

3f*fe ^0(^3 OTtfeR 5 ^31 <f*1t l 

a m ! a'"-" 3*R m > n 

^5'0I aeR, a* 0 43?, m, n e N ~ = < ^ 

a 3*R m < n 

{ a"~ m 

fipJH : (>) 3sf3, m > n '5l3E«T m - n e N 

:. a”*-” -a" = a {n '~" )+n = a m (^U *] 

.-. — - a m ~ n [sifri ^«t] 
a” 

($.) 353 3sf3, m < n «Kw n - m eN 
:. a n - m a m =a (n ~ m)+m =a " ftai*] 

.-. fL-_JL_ [«TS33 

a" a" M 

sfsrH <P?I [^3 43 '*i^ 9 t] 

*PJ 8 1 a G R 43?, m, neN 353, (a"')"= a""' 

^Jj3 <t I a, be R 43?. n e N 353, (a • ft)" = </ • /?" 

«ik<K ^T^it^S SRH 3R] 

I ■ ^rc 'Q ?n? %3 3 ^ i 

: rt e /?, « * 0 3C3, 

('S) «° = 1 

(8) a " = , C33T53 «e /V 

a” 





3^31 ; 3^8^331*13 333 3T31 ^3 C33 C3|f*T3 ^3 a m • a' 1 —a m+n 

cto^ £33 «rrc^ i 

^2lf^ 3 ft m = 0 ^3 W3J WI ^3, ^3 a ■ a” — a° +n a" = — =.-} ^c® ^3 l 

a " 

<335^5TC3, ^fi> 3f3 m — — n (n e N) 43 ©wj 3'$J TZp5 33, 

3573 a~ n ■ a" ™ d~ n+n = a° = 1 a~" - — ^C3 i 4ft?73 3^ C37:3t> 3^507 3*fat 353t 

a" 

^c«c^ i 

«Wil (35) 2 s • 2 6 = 2 5+6 = 2 1 1 
(•X) | = 3 s -'=3 2 

3 3 1 1 

m 35 - 35 - 3 - 32 

(5\ 3 5 5 5 5x5x5 5 3 

; UJ 444 4x4x4 4 

(•) (4 2 ) 7 =4 2x7 =4 u 

(5) (a 2 &y= (a 2 )' (b 2 ) 5 = 2x5 • 6 3,0 = a'°b '‘ 5 


ftmrt * 1 (35) 6° = 1, (3> (-6)" = 1, (5t) r l 


(3) T 2 = -— = —, (©) 10' 1 = — = 01 

1~ 49 10 


00 10“ 2 = 


1 


1 


10 2 100 


\_ 

7 


'S'rl^H o i m.ne N ( a m )" - a'"” fWts 3>C3 1^0 C33T'G <3, (a' n )" = a'”" 


C33TC3 a* 0 43?, m e N 43“ ne Z 


33T3H : (>) 431C3, («'")'' = a'"" (1) 

C3317??, a * 0 <43° /« e /V « «eZ 

8f3£3 373 3>f3, n > 0; iflTO (1) 43 3'sT'St <f»ta C3'331 I 

(^) ifi^ 4t3 <r-Q, n - 0; 4 ( a "')" = (a m )° = a" = 1 

.’. (l)*T©Jl 

(«) 337?*K3 37?T 3#, n < 0 *33?. n = -A', C33tt3 (e/V 





bw? 


(a m r = (a" : Y k = — — T = -L = - a m( - k) - a m *. 

(o ) 

8 I (F^VQ (71, *l<!«i nu n e A' 33 SRp — = Tf^TfTf a ^ 0 
17 " 

^T^Tt^R : m > n ^7T, -— = a’"~" [^3 oj 
a" 

__ 1 f 1 
m < n 3£*T, — r = — — [3j2[ \sj 
a r ‘ a” m 

:. X— - a~ {,: ~ w) [^2 8 ] 
a" 

~ a"'-" 

a" a" „ r 

m = n ^f, — = — = 1 - a PRvSir ®] 
a" a " 

= a'”'"' - a 1 """ 

Q^3J : *i?o<r-3 ' 5 Tv^T t 3'7Tf TttT 5 7Jc<Plc^f m e Z 33 ^Rj a” *Tt'S37 3T3, 

7T*IT7T a * O, 7 !^ 33^ ^«RT[ orspTT 375 7rr3T3°f«f7J ^ 

«rsn«f wr tot 1 

^T 3 'b I t 7 ^ 0 , b & 0 33 ° /», n e Z ^ 7 T, 

jm-h 

(*) — = fl 

a 

(3) («£)" = a"A" 

: 

; I 5 #lpj^ WlMIS. *Pgi% 7 s PUT* 71, (a m ) n = a" 1 " Tf^TC* a e R 33 ?, n e N 

| 1 ’flfaf^is ^TBTf^ *Pait%7s PWt* 7)', {a-bf = a' 1 })’ 1 7J*IT7r a. be R 33? n e N 

o 1 *tff=tf% 3 > wnT’R. OT^TT'Q OT, f — ] = — . 7 HT 7 T a > 0 33 ? n <e N l 

\a) a" 

( ab)"=a"b " ^3 313313 3P3 7t3T'3 71, -X- TMtTf, a,b e R , h > 0, 33? 

/? e A' 1 

j 8 1 'SiW 33 , 7 / ,t 0, 33? m. neZ ^cf 7 rf «%^5 ^f*TT a m ■ a” = a"”" ^3^ >P»T«f 

^ 7 , a'" -a” = a" n " ^ (/) /« > 0 // < 0 , (//) m < 0 3 ??. «<0 1 


(3 s ) t/" : c/" = <r" ,i ' ? 


(’t) (a i ")"- t 7 ;, " i 

,„x C aX a" 


^f -^8 , Stb'sri 







sRjst : n e N, n > 1 43^ a^R ^f. 3^ 433 xeR 3R3* C33 x n = a ^3, ^C3 <?$ x(& a 43 
43*11; ;?^3 ^ 3*31 33 ! 2^ '5fR3 s 3’fspf 43?. 3\sS? ij=1C<i> 333^ 3<31 ^3 I 

$31^ <M (0 2 43°v -2 16-43 4 3>3 ^3,333*1 (2) 4 = 1 6 43?. (-2) 4 = 1 6 

(ri) - 27 43 333f1 - 3 , 333*1 (-3) 3 = -27 

(7(7) 0 43 "JJfl 0, 3333 33**1 0" = 0 

(/v) - 9 i£i? c33iri 3 ^ <?t3, ^3 wwiwi 3m 3?*iyi3 3333 i 

43R3, ct, 

(^) 3f£f <7 > 0 43? « g .V, n > 1 33, 'iW a -43 43>fi; ^5R3I *wlv$j<i> «^$3 ^ '■ailte t 4^ < S ’T^ 5 
spTC3> 4a 3131 3*31 "S3 ( Vtf *SRT ^3 4a (7331 33) 43? 4S3» a 43 n ^3 ^ 3*n 33 i 

n ijgfTvS 3173 43j3 a -43 ^33 43*11; w ^53 'SR «TR3 43? ^ 3C*Tt '<Ja l 

(■Si) TjfJf < 0 43? « e /V, n > 1 fen^s 3?3fl 33, ^3 a -43 43# m3 n ^ ^3 ^3 3t 1 

4^ SPT73> 4a 3f3t ^5 3*31 33 i w OSfHS 3S3 43? </ 3*3 a -43 C33F3 n ^53 C3§ I 

(*t) 0 43 w3>3 ^31 S/0 = 0 

5&3J : (b) fl > 0 3C3 4a > o 

(3) a < 0 43? n ficetls? 3*73, 

4a - -$| < 0 [C33TC3 jaj 3C^ <7 43 ‘3 <}»hH ! 

$3133*1*9 l V? = 2,(/4*-2), ^/^8 =-2 = -V8,Vo 2 = | a l = 

^3{ «\ | « < 0 43? n g N,n >\,n ftwlvji 3173 C331'G C3, %/fl = - ^ 

'2f5T| c t : 3R3 3*13, «^jtfj = x 

,y" = |fl| (\W3 ^°v^f] 

31, .t" = — <7 [ 1 43 

31, - x" ~ a 

3T, (-v)" = a { *; n ftcert^] 

.-. 4a = -x [^PRI ^^1] 

^531“ 4a = — ^/~jtfj a 43 n ^3 3R3] i 


J a , 3 ®R a > 0 
{- a, Wa<0 





iV 4 * 

^ i -V27 

-V27=-Vo7 = -3 

^br: a > 0, uieZ 4^5. « e jV, n > 1 TOI, (^ja )”'= V« m 

'2f3ff*t : TO' '^f?, '-ifa = X = 7 

^ITO, .v" = a y" = a.'" 

•*• / = a m = (x'T = (.v"T 
c^ic^ y > 0, x'” > 0, "5.^ n ^ 

^ <K<3 ^11^, y = x m 

^T, 'l[a™ =(Vtf) 

^5 & 1 ^ a > 0 <4^“ — = — ^3, m,peZ n , ^eA', « > 1, q > 1 

H g 

'fiw, ~yfa^ 

: tlj'sTO gw = p«. 

TOf '-{[a m — x '©iTOI, x" - a”‘ 

.-. x' ,q = a mq = a 1 ' 11 

^1, (jc*r=(aT 

,\ x (l = a p [%*$ n ^ fTOM I TO] 

:. '4a”' = tfa p 

« > 0 /j, A' € iV, n > 1 

-sW, ’\j a — “■\[a^ 

fc8 : 

' , TC®T ’ a&R neN, n> 1 TO?, (<?) «" = 333 a > 0 ^331 a < 0 43^ fron^ 1 

W<! i : f^m (a m Y = a nm [^3 'b Ef?3J] 

( »Y - j 

3ft 33*3 CTO5 3^51 TO? 33, ^C3 ^ a " j = ci n = a 1 ~ a 3£« TO, a n 43 n ^53 33 3^5 3£3 t 

4 TSfRJ 43>tft3 5 ^C®1< C3335 *|I**|cm «TO3 ^5*^33 3*^1 3*^ 3>3t TOTC^ t 



S tt?v©<q 


iVV 


^ : a < 0 n e .V. n > 1 ^®T ^3 <\ c^R^s csf^ ipn 

.' i 

C 3 , a" = \i a - — ^|aj - — |flj'; 

i 

C^3 3^ ^KRI 'TORR^ a n <R3I 3$ l 

i l 

'STS?T o : a ^“^Tf ^*1<3 : srf*RR^*i' C3R3 a n ^TSRlTI l a 11 3*3 '*Jl>i"f| w 

< 3 >< rI 3 ^37 I 


or 


7 Ts'5at : a > 0, m e Z 33X n e A’, n > 1 (b) a" - a'' 1 


gt^J i : 3R$H| (fr) « (b) 3^ ^3 b- C«f^ effort T\<i CT, a " - (tya)" ^ \ ! a* 
a > 0, m g Z 3^S. n g N. n > 1 

*£53\K p g Z 3^\ q eZ,n > 1 'fi'SR C*f, — = — ^nc? & C 1 ^ OT^Tt Gi, 

n q 

a n -a q 

gt^J * : Wi C^ a 3<J ^TWI n!b¥f W, a > 0 

3'3'vr g Q t ®‘ 5 1c^4<l '5nc sr f!EH’l C^T^fT ^4T?J C*J, a > 0 $.0*1, r fcfb’jj 'SJffs*} fiR 5 ?*' 
Wf ^C^f’G a 1 3? C,4’Ch| W^SJJ ^*5 •?{ ' 

gtftj a ; jjis m ^<>3 sr to r i 


| a >Q.b>Q 3^° r, s gQ ^ 

0*0 

a 

(X) (cib) - a h' 

(^) vs (^) 3<I SfCW.’l? ^TfWf ^T?F OT, 

^SfgtTOf® : (i) « >0 ^3° r . , /■-, /; eg ^f, 

a" •«'- -£ 7 ' J a' k = £ 7 , + '-' t ' v '" +0 - 

(^) a, > 0,a 2 > 0 a n > 0 r e O ^f, (t?, ■ a 1 a.,)' = a[’ ■ a' 2 a' n . 

m £ £ + £ 

\Sn|^ e t' ^ I cg , JT '6 CT. a" -a q =a " ■' 

C^r^TT^T, £/ > 0; m, p g Z: «, a g .V , n > I , <y > 1 . 


(^0 £ 7 '’ • £ 7 ' = £ 7 r ' 

W (.. ) •£■ 

*' 



r Stt)\5<3 S'rfcf'S 




: — 2 E. ftf*!tt o*j7S£*f risers TO Cff^'f ^ CT 
/J q 


,;. f i V"‘Y ! 


a -a — a "• • i/ v = 


| a ,;</ | (7T?JBaT TO] 


' y - | a " ,y | I a m | 
" ;/ ! faaib] 


= a "■ [3T?j5ST ij] 

HKIJip 

= i'/"‘ y ' V 

— a" ,y 

'TOT^f^ £fWfW%T : 

(/) *lfw a ' =■ 1 ^3, WTO a > 0 a * 1 .v = 0 

(//) a ' = 1 WTO a > 0 W x * 0 a = 1 

(///) #F a 1 =a y ^3. WTOT a > 0 a ± 1 ^TTOl .y = y 

(/v) ^ ci ' - /j v 3<1, WTO -- > 0 4?* v 0 «TTOI 6' = b 


b r I ^RT^ <!RI : 

i7 1 = /),/?' —c c — a RjW WRIT'S W, xyz - 1 . 
: ( / ) 2f^3 *f5 3£s>, h ~ a . c — b' a = c 


' £ W, b - o' — (c ) v =c z ' -- (/?' ) ' =- b 
=> b = /j 6 1 = />'•'"' 

.'. .vvr = 1 . i 


''SM^gef & 1 a h - b ' ^Tf, "TO Waff'S W, 



a - 2h TOT, b = 2 


$ m trp srsn e < ?r* w, 


' 3 T 5 rt^TR : W'S¥f a' — /?" 


.-. £ = (,/)“ = </" 



©tbV£><1 stf'Fa 


i&o 


= 



= a 


(erfrs) i 


*Fm, a = 2b 


U ) 

=> 4 = 2b 

'SnK<H l ,r Vvl = 
?TSfl*jR : (Jr'SHt x* 


~ => (2) 2 = (2by A 
:. b = 2 (apnPte) i 

-(xyfx^ ^ x ^3? RR f^fel l 

- (■>«) 



9 

4 




a x — b' = c~ **R* b 2 = ac 'sW 2f 5 H c f <R, 


1 1 


— + — 
X z 


R3JT**R : wcs>^ a x = b ‘ 


2 

y 


Rt, a = b x 

"5TRH, c : -b' :. c = b T 

^■*R b 2 = ac 


:. b 2 = b v • b z =b K - 
=> 2 = ~ — (srsnf^) i 








~ x h "‘ X.v‘"' ,r x/' 4 ' 


— ] = ^FRI^ 5 ! 

I i i 

SiteiH i'S l a v =b v = c ' tfbr - 1 ^1, CRsftG <R, x + v + z = 0 

-• *lf3, a v = b y — c z — k. 

9 f\^., a = k\b = A' ,c - A" 

.’. abc = k'k'k' - A' rr+; 

C^GHT tf 6c = 1 

.\ A’^-'=A° 

.’. x + v + z = 0 


SlI^R i8 I <Rf : 


1 + a y ' + a 1 v 1 + r’ ' + <r 1 1 + a y ~ y + a ' 




1 + a’ « ’ (1 +a‘ r +«' ' ) a y +a~ : +a 




■2Hr5 wf*f 


l+z~"' +ci'~' a " (1 +a : ' +a z 1 ) a ' +« ' +£/'' 
1 _ a ' 

1 + a x y + a'~' a ' + a + a”" 

1 1 1 


1 + a 1 + a ' v l + z’“' v + cr ' l + a x " r + a x 


a +a ' +a a ' + a : + a a + a +a~' 

Q-'+a'+a r . 


+ a + a ' 


fc'fiw ^ I ^ a = 2 + 2 ’ + 2’ CT, a * - ba~ + 6a — 2 = 0 . 

: C1GTJT a- 2 + 2 ’ + 2 1 
/. a- 2-2 1 +2' 

^T, (tf-2) 3 =j 2 ’ +2-0 





- 2' +2 + 3-2 5 • 2 3 2 3 +2 


: 6 + 6 (a - 2) 


Y 2 3 + 2 3 - a - 


J 


<TI, <7 ' - 3r/“ 2 + 3<v • 2" ~ 2 ’ = 6 + 6 a - 1 2 

a' - 6</ : + 1 2a - 8 = 6 + 6tf - 1 2 
{/ ' - 61 / ” + 67 / - 2-0 

X* i : 4 V - 3 • 2 1+2 ■ +2 5 = 0 

: 4’ - 3 • 2 ' 4 ' 2 +2 5 = 0 
=> (2 : ) -3-2' -2 : + 2 5 =0 
=> (2 v ) ’ — 1 2 - 2 v + 32 — 0 
=> v 2 - 1 2 y + 32-0 few 2 V = v ] 
=> v“ - 4y - 8,i’ + 32 =- 0 
=> y(y — 4) - 8( r — 4) = 0 
=> (y-4)(y-8) = 0 
y - 4 = 0 

=>2'-4 = 0 [v2* -- yl 

=> 2 V -4 = 2 : 
x = 2 

FfT’.'fg *niKr<* X := 2. 3 


oisffl y - 8 = 0 

=> 2 J -8-0 [V 
=> 2' = 8 = 2' : 

.v - 3 


i ! 'STffl fsreffF ^ : 
5'"’ +35x5" 


I (1) 


4 x 5 1 

1 

| $ 1 c®f«n« ct. 


an 




x\ - , \ =1 

{ p J 

1 />' J 

V P ) 

r" ’./? = . yr 

" 1 4<K c r- at' 

1 c?i. 

I : (/) 4' - 

3 ' J = 3 ' 2 - 2 ; 

- i 

9 2 ' -- 3 " 1 



2 : 1 + 2" 1 

= 320 




<t I ’WI ^ s (/) ^(a s ) JuS) Va 7 . 

(/o [1 - j {i- o - .v 3 )-■ 

vb t ^ \fa = 4b = sfc ^ abc = 1 ^9, TO *W«t x + y + z = 0. 

^ i fl'" ■ fl" = (a m y TO <2pm ^ CT, m(n - 2) + - 2) = 0 . 




i i 


sfsrf^f <t><i c?r > 



CT’^ttOT m , p e Z n e N . 


* ! 


SfSfl't *£?f <71, 



= « ""' (THfTC 5 ? m,n e Z , m ■*■ o, n * o 


« i = a*fr-,PWlP m € Z, «eAf 

8 I OT^TQ <71, (*P) ^ |V ; + o-V + j = a - b 

« 3 + a 3 + I f ; ; 3 

0*0 — — — = e- + a - - 1 

<7 2 + tf 2 + 1 ' 


<? I ^RT 5 ! ^ : 



{j 

4 a -b 




1 1 

j — — • — — 

1 + a '"b" + a -”’c '' 1 + /; "c r +b '‘a" 1 


1_ 

I + c~ p a m +c p b m 



(a’ -b 1 ) a (g-b~') h “ 
( b 2 - a 1 ) l, (h + a l )" b 


5 to vs si ’tf'tvs-^'si-bo^ 






iSi»8 

b i CWt'S CT, 

(g) gft y = a' 1+r b p ,y =a'* p b\z = a p ^b' 3?r ? TO .r v ~ r • y'"' 7 • z /, ' ¥ = I . 

(?) gfg a p - b,b q = c c r = a 33, TO pqr = 1 . 

(?) ?fw a v - /?,a r = <7 ^g° a 2 = (p'q x y 3$, W a>>z = 1 . 

Si (g) gf? y V a + vV/> + zVc = 0 4?* <r - 6c 3?, Ctrl'S C?, ax' + by 3 + cz 3 = 3avyz . 

i t 

(?) x = (a + 6) 3 + (a - A) ’ a 2 —b 2 — c ? 3?, TO CWS OT, jc 3 - 3cjc - 2a = 0 

i i 

(?) gfc a = 2 3 + 2 ■’ 3?, TO CW^Tvs ot, 2a : ‘ - 6a = 5 

(?) gf? a 2 + 2 = 3 3 + 3 3 <flgt a> 0 ^ TO CW3 C3, 3a V 9a = 8 

' 3 2 i i 

(?) ?f? a 2 =6 3 3?, TO OTtf'S <?, ^j 2 +^-j" = a 2 + b i 

(5) gfpf h = 1 + 3 3 + 3 3 3?, TO CWt'S eg, />■ - 3/? 2 - 66 - 4 = 0 
(?) gf? a+/>+c* = o 3g, to OT^ri'Q eg, 

i + i + 2 = \ 

X h + X ' + 1 X c + X * + 1 x" 4 - X h + 1 

b r i (g) gfpf CJ x — fr j) y ~c ^g® c : ~ l 3?, ©eg .rvz=gg ? 

(?) gfg x“ = y h = z L ^g° xyz — 1 331, '©eg ab + be + ca — g© ? 

(?) gf? 9 T =(27) 1 3?, '©t 3C? — ^g grg g© ? 

v 

s> i ggfgig gg : 

(g) 3 2v+: + 27 ' h =36 
0*0 5 V +3 V =8 
5' 1 +3'" 1 =2 
(?) 4" 2 = i 6 ' + 1 
3 v+: = 9 2vtl 
(?) 2 2 '* 1 -2 3,il =8 
2' >: -2 1,2 =16 

( Logarithm ) 

Logos <4?° arithmas *g?g fsjg *T? ©.c© ??ffgg *htf5g ^>?f% i Logos '5rrCMtt>-Tf siig; 
arithmus ???? ‘sj^i's, fge*rg ?°?fl fgrg ^legr^rf i 



a x — b a > 0, b >0 44?. <2^1, \i>C4 x C4> 4*TT ^4 b 44 a “'T’ftfW 5 !, 

a - log ; , b 

4T£iil4, a ' =b=> x = log fl b 
f^'i^'ciiK^, 4fd .t - log ;i b => a ' = b ^£4 i 

4T7TC3 b f®f% a 44 x 44 ^T'S'I^ (anti — logarithm) <0*1 

44? f%fa b = anti log a x 

*lf4 log a — n 34, 'iW a C4 5 n 44 SlPss'N <t*f| 34 log a — n 3C®1 a - anti log n. 

^tt^f > I anti log 2 • 82679 = 674. 1 042668 
anti\og(9 -82672 -10) = 0-671 
44? anti log(6 • 74429 - 10)= 0- 000555 

5fB4i : c<j'33iPi‘T> wri 444 logfl 44 4H 4»4! ^rr?i (is > 1*^1 4T4Tf445 

% 5 ? 4 f 4 r® f*mfas 4441 (F'QTtt wrc^) \ 

^rmt *n$, 

log 2 64-6 C'JC^'g 2 (> - 64 44? Iog 8 64-2 c<i^^ 8' = 64 

^®4i?, 44^ 4?4IT4 ®mrf444 f%*[ fe*J %f%4 C£lfW5 f®*J 3S5 -TO I 441^145 fal 4444*4 4414 44 
4'5R 4?4 jic<!> fop's 4£4 44 s ’? 4?4TI4 Poj| fojj ^Tlf^ST f4^4 4*41 TTfn I C4t^7?TT 

4?4)fW ^*11 fof<3 137TR4 441 4*41 34 1 (4>l£4f 4f c 11'3j<p 4?4T14 ^ffllf^visi 44 4l'$4 'STt^r f4«f4 4*41 4T4 *Tf l 

Note : a > 0 Q a > 1 44? 6^0 ^c«i b 44 a Pof<3*$ log u b 3f4t 3 jjb's 4*41 34 ! 

^osl? (4 s ) log a b = x 4fd 'S C4*44 4% a x -b 34 i (4*) C4t4* 0441 4T4 C4, 

(4) log,!-') = x (4) a' ng J = b 


$4134*1 i I (>) 4* =16=> log. 16 = 2 


(*) 5 


J_ 

5 2 


_1_ _ 
25 ' 


’ 1085 25 


= -2 


(vs) 10 3 = 1 000 =^> log 10 (1000) - 3 
(8) 7 1ob ' 9 =9 [.-. a la ^b = b] 

(<t) 18 = log-, 2 18 [vlog a a x = *] 


<6-4 ®T*ttf4WW4 >WMP| : (4l*flt44* OTf C4<S4l 3TO f4414 44l£4 ^FTt C44ft4t 3M |) 

i l log rt a = 1 44?. log a 1 = 0 



to tt>>6 f] 


log„ ( M xN)~ log^ M + log,, N 
'S. log„^~-j = log a M - log,, N 

8. log„(A/) v =N log a A/ 

<f . log„ M - log,. M x log„ b 

^ I log 2 5 + log 2 7 + log 2 3 = Iog 2 (5.7.3) = log 2 1 05 
« l log, 20 - log, 5 = log, ~ = log, 4 

«nkn*l 8 I log, 64 = log, 2 h = 6 log s 2 

Note : (/)#* .v > 0, y > 0 a * 1 33, x = v 
43^ C<H*f log a x = log,, y 
(ii) 3i3 a > 1 43S. x > 1 ^3 «C3 log„ .x: > 0 
(Hi) 3k 0 < a < 1 0 < x < 1 33, Iog„ x>0 

(iV) 3k a > 1 43“ 0 < x < 1 33, 'fW log,, x < 0 

^E'lk'fl-I <M x 43 3R k*f3 4^: 

(/) log - x = 3y 

(ii) log 10 [98 + -yjx 2 -12* + 36] = 2 


33W3 : (0 C33^gi log /g x 



10 

3 


= (V8)-' 




2 2 


3 10 

~-2 2i =2~ =32 


x = 32 

(ii) log 10 [98 + a/x 2 -12* + 36] = 2 
98 + V* 2 -12jc + 36 = 10 2 = 100 
=> Vx 2 - 12* + 36 = 2 
=> x 2 - 3 2x + 36 = 4 





=>(.r-4)(jr-8) = 0 
x = 4 ^ Jr = 8. 

fe t C4, a io&i A_log ‘ c X b hSi c " log ‘ u X C l0gi a ~ l ° Si h = 1 . 

: «J&, P = a l08! * _bg * c X b i0 ^ ‘" logl a X c iogi ,J - |og ‘ 

log* p = (log* b- log* cOlog, t a + (log t c-log A a)log x 6 + (log ii a - log,,. Z>) log* c, 
=> log* p = 0 (^•i 
=>P = A-° = 1 

frfWf H I C 6 *^ c*l, x' 0 *"*' = /■-* 
v fiRf 6 ! : *# p = k>g„ v, q ~ log,, x 
a 1 ’ - y, a q -x 

/. (o')* 

■<W (a*)'’ = x* => .v" = <i w 

. . *' =>•*=> * " -y ,J 

, br | CT, log 0 p x log ; , q x log,, r x tog,, b = log,, /> 

= log,, p x log ,, g x log (/ r x log,. 6 
= (log^ q x log„ p) x (log,, /j x log^ r) 

~ log,, <7 x ^ = log„ b ~ t 

I CT, ! + 1 + ! = 1 

Iog„(fl6c) log h (abc) log, (abc) 

: *ri3, log„ (abc) = x , \og h (abc) = y, log,, (abc) = z 
= abc,b y = abc\c : = #£<.“ 

> 1 i 

a = (abc) x ,b = (abc) y ,c = (abc) z 

i ! i 

(abcf = abc - (abc) x (abc) y (abc) 2 

i + i i 

= (abc) x y 3 

111, 

-+—+-=] 

x y z 



Stb'ad 


. 1 1 1 . 

+ — + = 1 

log a (abc) log,,(tf 6 c) log r (flftc) 

fcwtgg*f 2>o t gf% P = log Jbc),q = log h (ca),r = log Jab)^ 

111, 

OWT« CT, - + + = l. 

p + 1 q + 1 r + 1 

: 1 + P = 1 + log^c) = log [V a + log a ( 6 c) = log u (abc) 

4 <^TO, 1 + 9 = log ft (o 6 c), 1 + r = log t .(a 6 c) 

(fc) ^ ^^rrarat srsrf^ TOfe, — + - — Vr — + t — ~~rz - 1 

log 0 (a 6 c) [og h (ahc) log C {abc) 

p + 1 9 + 1 r + 1 

%wwt>>l ^i2SfL.‘2S*>i!!8£ sg, OT^ire eg, a*b y c : = i 

V - z Z-Jr x-y 

y-Z Z - * JC - V 

^T3C*T, log a = A(y - z), log 6 = A(z - x), log c = k(x- v) 

X log a + v log b + z log c = k(x}’ - zx + yz - xy + zx~ yz) = 0 
jc y 7 

gi, log a cr + log^/? + log (J c =0 

<t, log(a'W) = 0 

<rc, iog(d' r fr v c“) = logi [logi = 0 ] 

a x b y c~ — 1 


i i 


Tifpr ]!^L = ]^t = }2i£. a a b h .c <33 g*Ti 

b — c c- a a-b 


| ^ I gf^ a, b, c *13*13 w *rg« ^TsWT 33, TO «rai*T 3*3 C«r. log( 1 + ac) = 2 log A 

U I gfg a 2 +b 2 - 7<j 6 TO OT-gf'S eg, log) = - logtefc) = ~ (log a + log/)) 

V 3 y 2 2 

8 1 gffir logf^Vldogjr+logy) to ewe w, -+^ = 7 


ot ^ 

V 3 


2 y 

i (? i gfg .v = 1 + log a 6c, y = 1 + log^ ca *33^ z - 1 + log,. a6 33, 
'TO' sfsrffi 3>3 eg, xyz = xy + yz + zx 






^ I (*) ^ 2 log* A = p , 21og 2 2 A = q 4R?. q - p = 4 /f 4?J RR fafa R3 i 

0*0 log.r’ - 6 ^ log 1 4 jc 8 ‘‘ = 3 ^®r x sir fa# w i 

^ l R#f (RRfWR ffa-stfa® g%R) R<r^R RR P RPR RR fa# <jr CT’TtR, 

(R) p = (0.08772 ]) 4 
0*0 P = V30- 00678 

Wl 1 ^t%vs 

^R RRlR RPRt Tjjt°-*R RMR fa$tfa» (.&?£*# I ^T5<p. e'f’irfarsj 'Q -SRSTSIR ^pf«R 3f»f^ 

'^l(. e l!&Ml <P<5) RC*lf : 

faR? (Wi> C^faR ^f# (x, v) 3JRR?T$IR ¥RQpf! ^f?T : 

&&« > : | ~ x -2 -~lTo~ 1 1 | 2 I 3 j 
| /t74 — 2~i 0~| 2\4\ 6 

* : __x Q 1 | 2 | 3 | 4 5 

y 1 1 319 1 27~| 81 24Y 

^ * : P !~0 H ~ !~2~]~3~"| 4 j 5 | 6 T 8 [ _7_T77^ 

jTl.l I 2 M S 16 i 32 j 64 128 I 256 j 512 102 4 

C&far i <5 ^fao x 43 % fejf RR3 >SRJ v 43 RR^RFR R^3 JfSjR R 3 RgTR 3lR Tqsf**R 
3f# I 

c^far * 4 3f# ( x , y) isRRmAp ■siR's^n rr farm to*r <rf# i 

c^far « 4 3f# (x, v) w&mmt&i RRsRrr v = 2' m\ <r«fa <m 3 R i ^rr 2 43 # fafag 

43?, x 4? fR rrr >srj v 4 ? fafe rrqrtt ^rt'STn 3R r fa%fafc mc rc< ^^satfa® 

3RT 3R l 

I , 

I ^53> / (x) - a ' RJR 3TS3 R?R1 x 43 WR 3 ?®#^, (RRR a > 0 43? a * 1 i 

L — — * ’ J 

CRR v - 2 M 0 A , e' ^STtfa Rf^'*R i 

1 ” " ; 

I fat53 3f# R|^*R : 







^oo 




o t 

X 

1 

2 

3 

4 

5 

1 8 ' 

H 

-3 

L=2 

-1 

0 

i 


y 

4 

16 

64 

256 

1024 

! 

E 

0 

1 

2 

A 

4 

<t 1 

X 

-2 

-1 

0 

I 

2 

)* \ 

T 

1 

2 

3 

4 

5 


y 

1 

25 

1 

5 

1 

5 

25 


y 

5 

10 

15 

20 

25 


%*f*t <K< : 

St y-~y Vi v — 3 jc Js ) v = -2x - 3 io i y = 5_x 
iity = x 2 + l J^i y = 3.r 


Y 



f&aj CM^ (R-*fT m, W -V = 0 ^*R y = 2° = 1 <3T«ftfT> (0, !) 

o ]] <ira , .V ^ST'sR 5 Rt«MWI W 'SR] V 4? ' 5 JR 0 (TpRJ3) C*?teR PR? 

WK3 ^ (0) 33 Rf x — -OO, y — - 0+ 

43>^5|R, x 43 CTWTWI 3TR3 'SRI y >5? 3R 4Rl *s*C?4 C’H^s 3I«KS 

-oo fTO sflfos ^3 | -v - - co, y — ► co 

:3 J^3t° oakSR (D) = (-oo,x>) 

43?. C3® (R) - (0, OO) 

3>Rt : WtR 3RT CT*1FT - 3 < X < 3 

it v = 2" v 3 I y - 4 A « ! v = 2 2 8 l y = ^ 

R£$\j> 3J&3 5 Tf|“-*R v£)3>f!> 43>-43> Tpl^R, 

3J'0<(ts, 43 f3*l5)'® ^f?*R I 
/ (.v) = y = a ' 3i*f 
f '( v) = x = a ' x43“ v 4'C'fi 

sstffc, .v 3S3t v 43 a fefef I 








: mfah* fix) - log„ x m\ ?T«Mf?te ORTIW a> 0 4<T? a * 1 

f(x) = log 3 x, Inx , log 10 X twfft *FK»R i 

V -" log 2 x ^ 1 5f^ : 

v = log 2 X ^«TI y = 2 * 43 ft*#® I 
y = x c?WT ^*17^ ^i Qwfvj^ x 

ft'ft ^Tf 3T y-x C3*tt3 , 

433 C®TR3 R = (0, oc) 

C3S? (D) = (-oo, oo) 



: C33ffcZj or^r 33 i)3?. ifTCSRl ft*#® fteft 33: 


2> i y = 3x + 2 

^ l v = x 2 + 3 

« 1 V = X 3 - 1 

^ 1 
ii 

00 

<? I y = 3x 

, 2x4-1 


X 

b 1 v = — 

s i v - 2 "' 

b- 1 y = 4' 


x — 1 




^*ftW > I /(X) = j^-r ^PT^'Rflft C®TR3 VS C3® ft*# ^ | 

M 

: 43K3 / (0) = r— -r = — 3f opr^ffrvs i 

|0| 0 

.'. x = 0 fact's 2HrS 3 5 l?? t Rfc> fttyiikl | 

’“ft! <1J'D'S X 43 ^5RJ 5f^55f 3T7S3 "STR^ ®!3T £133 33?*Rf5 fil^VIH 
.'. 33“'*R33 CvBTOR D f =R-{ 0} 


^TRH, /(*) = - 


— 333x>0 
J x 

l x ! — Wx<o 
L-x 

_ fl 333x>0 
[-1 Wx<0 

.’. £Pi^ 3^*R33 C3$ R f = [-1, 1J 


* I V = f(x) = a > 0 C'STO « C3S? fteft ^ , 

a-x 

*f*tfft33 'o^rnu *r^s 3m 3t3jT3 sri *r?®sif?re , 


a + x 
a - x 


- > 0 3ft (/) a + x > 0 43“ a - x > 0 ^3 


*J3?1 ( ii ) a + x<0 43?. a-x <0 ^3 i 
3Rb^, Stbvsjl 3ft®-ii>3->o3 






(i) => x > -a 43t a > x 
=>-a<x 43S. x<tf 

.-. 05TC33 - (x : -a < x} n {x : * > a} 

= (-a, ao) r\ (a , ao) = (-a, a) 

(ii) => x < -a 43° a < x 
=>x<~a W x > a 

C'blW^ {x:x<-a}n{x:x>a}=<t>. 
sprS 3 f l° 1t n?T3 wtW 

o = (i) « (ii) CTO m C*5fcsn?T3 ^KEHTO (-a,a)u<J> = (-a,a) 

^ a + x v a + x 

(39 = v = fix) = n =>e = 

a — x a — x 

=> a + x = ae* 1 - xe* 

=> (1 + <? v ) x = a(xe y - 1) 

e- + 1 

y 43 33*t 3tt33 *f3i x 43 313 w 33 1 

£Pr3 33^33 (39 /?/ = /? 


3 t 9 f : 

fe3 3 5 K"K33 CvblWH « C3® f^3 33 : 

, 2 + x . . 3 +x 

>1 y = In ^ 1 y = In - — - 

2 -x 3 -x 


\S 1 y = In 


4 + x 
4 -x 


8 l _y = //? 


5 + x 
5 -x 


(Absolute Value) 

*n*nf335 %F«lf«|U5 4 3^31 331 I 431W 9* 3333TFT3 *TCjHt C*p33t : 


333 x >0 
- x 333 x < 0 


3m 3°v*m X 43 313 1 fJJ, 3t 3(3mi3 I f3¥x 43 3333R WTOt *J3J 31 331m 5 I 

X 43 333313C3 | x | 3T3t #M*\ 331 ^3 43?, W3t3 f3#rf^5R3 3?Ptf33 331 ^3 I 

w-fc 

CWT: 1 0 1 = 0 ,| 3 | = 3 ,| - 3 1 = -(- 3 ) = 3 

( Absolute Value Function) 

3ft x e R ^3, 3£3- 

y=.m=\A=\L x 


333 x > 0 
- x 333 x < 0 





StO'OS 


^OM> 


C3 5 33^3)3 3 s t?33 <J«ll ^3 I 
.*. C5OT = R Rj- — [0, oo] 

M 

^W«l f{x)-e 2 W -1 <x<0, 43 CSIC5R « C3®t3®f3 353 : 

~M 

33t3R: f(x) = e 2 ,-\<x<0 
x 43 3R (,<it^$ RfnB - 1 C3t3> 0 43 
■^31° 05RR3 D f =(-1,0) 

- 1 < x < 0 3J3f3FS / (x) e |e 2 , 1 

*F53t 0 vC3g / = je 2 ,\ 

b \r C 9 T*rf^3l (Graph of functions) 

C^TF rf WR C33C3I *FR33W Wtftf®3*5TE3 ^3?133 3*3t C3C3 $ TFK33E35 CRT! 313 I 
Wtf^fWoRR 4$ ^3^13313* *Ftv*HR3 CST^f^3I 3S3t 331 33 I 43TC3 ^s, g ^ tf ^ri^ vs 
335T51R WIPRI C33tol3 V5PSR *nsfo to 3Jfc#lM| 3*31 I 
(1) jy = / (x) = fl x C33fe3 3>3 : 

(i) 333 a > 1 43*x WWtWI 313R R^3ll ^533 3^33 /(x) = a"" 3^31 *Rt^R5 i 
313 * : x 43 *Ht^pF 3tt33 StR x 43 3R ^1%3 'RTC^ 3TC3 /(x) 43 3R ^[f% 313 

Y 

3t3 * ; 333 X = 0 WT _y = a 0 = 1, | 1 1 I I 1 1 1 ^lilJ 

^53R, (0,1) C3313 v333 43sfi> f3*x i :::::::: : = ^^E = 

x- ": ! rr l £™----- * 

«(H«: X 43 W3R5 3TC33 vSRT x 43 3H 12F3t3® ^3i3 3TC3 *flW f( x ) ZZZZZZZZZZZZZZZZ 
43 ’srR 3TC3 i ^<jfl3, x-^oo y— >o "5^3 i :::::::::::::::: 

433 I&C4 y = a x ,a > 1 ^Fl\*fE33 f&31 i 4 C33RR1 ^t«Tl : fgsj : j 

43t£3 D f = (-oo, oo) 43° R f = ( 0 , oo) 

(ii) 333 0 <a< I, x 43 3R 31^3 \o33 y = /(x) = o x 3^3Tt 33t^J3s l 

313 i : 33» 3»f3, ^3 R*3« ^t*iRc<P x 43 3R 3RTt3® C31T$ 313 S C3 W$ft3, x — » oo y— » oo 

^C3 ! 

3t3 * : 333 x = 0 ^33 y = a° = l 





koS 




(0, 1) C<TCt<I *R\5 I 

o : ^^r a < l x *43 ^7 wfp x 4? 'sir ^f Rrr 3Frr*r$ rr«i 

RR$| y <iR ’SIR upsn^^fli *1R? wfp y — > oo. 

a = ^< lx = -2,-3, n\ W y - f(x) = a x = ^ j 

= 2 2 ,y = 2 3 , y" -z n . ^ w -»ao y-»oo] 

il^tTT y = /’(a - ) = a v , 0 <« <1 v£R f ^>3 ^ (R^TRR *c<ni : 

D f = (-oo, oo) v£R* /?, = (0, oo) 


: 

f^RM ■*pR*R'?R 5 Tfa <PiJ i£RS. C*R»W ^ C3® : 



(o m=2 x 

(i v) / (x) = e~ x , 2 < e < 3. 


oo /w=|| 


(m) /(x) = e\ 2 < e < 3 
(v) f(x) = 3' 



2 . /(x)= « ' <^#3} "Sp^s? ^ : 

(f) *jfii, y = / (x) = log „x W 0 < a < 1 TFTSflilto OT*t x = a y 
qff i : TJ*R y >sft «M1vQ|4 RR OT’f® ?[f% C*Rv© «TR^ y -> oo ■*"- ; • ■ Jj 

331 ^*R x 43 ?TR ^RRR to *flf3'S 33 X — > 0 

3t*t 3 : C*R3$ a° = 1 <*•!(.«?■? y = log,, 1 = 0, 

^©31?. C3*lt1r> (1, 0) I 

«(t*f vs : v ^<TF3f<P ’5TR wlp, y 43 3R f*R53 fto 3RPF® C*R« 3R3> 

• y — > — 00 33 v©RC®1 X 43 ’SIR 3RT*T® C'R'© 3R<* v5T**fr^, X — > oc 
433 fi?B vs 4 y = log„ x, 0 < a < 1 C33RR 3^31 : 

(2) y = log„ x, a > 1. 

43R3 Dj ~ (0, oo) 43?, i?, =(-<», oo) 

333 v = log„ x, a > 1 , ^33 

3t3 i : 333 a > 1 , y 335*T ^l'c.*i<i ^RJ x 43 3R ^*s1^j<p y 
v9? TTRfRr UPTM^ RR«1 RR^f x ^TR ^f%«n<3 ^ I y -> oo x -> oo 



*tf*f ^ : WC.R'J fl° = 1 ^lOST^ y = log,, 1 = 0 

(i, 0) t 

*ft*l \S : y *rem$R5 mm 'SpTJ y v£|^ 'STR ipn if® ^PT C*IW y = -oo x ^ <T ^TR 

fRR 5 <ff^v® ^ X — > 0 




VSH>'©<3 


^o<? 


9*P* fix) = log a x ,a > 1 9? O^Nl^j fBar 8 9 C??TM ^Tf : 

9TO £y = (-oo,qo) 9?^ = (0,oo) 

«nk*H « I /(x) = log 10 x 9? c*T«ff5ai ^ , 

: ?f? y = / (x) = log l0 x 

10" = 1 y = log !0 1 = 0 ^s?TK, C?^ (1, 0) 

TO x — > 0 ^TO jy -00 I 

•'• y = Iog 10 x ^fti«fT« l to GNtfi? ^sp I 





9’Tft? D f =(0, oc) 9?° R f =(-oo, oo ) 

^tk*H 8 I /(x) = Inx <9? C^T^^Tf^U \ 

mm : *#, y ~ f(x) — Inx 

e° = 1 <pI ( m v = /«1 = 0. C?*ITft (1, 0) topflfl i 

TOT x — > 0 "TOr v = InO = -oo 
.'. v = inx croft i 

ft CD C3*JlfD<1 C?*lfi>9 ?>?T : 

9TO D f = (0, ») 

R, - (-00, oc) 

.'. /(x) = /«x 91? C5p*lf5ai f&9 \b 9 CPf^ltpTf ISJFtt : 



: 

i I (ftto Scuto x « y 9? ?R to y ~ log ]Q x 9? ?>? 


X 

.5 

1 

2 

3 

4 

5 

10 

12 

>’ 

-.3 ; 

0 

0.3 

0.5 

.0 

.7 

1 

1.0 


^ I y = log*. X 9? OT#® 'smnns *5RJ ii£|? ipt? x « y 9? (to CT>to ftsf? ?*? 
9?® C^NfESJ ^ I 




a-b 

9? > i’SJ a l^|'i (.•q>|«ift ? 

(*) 0 («) 1 (?) fl (?) x 

* I a,b,p > 0 9?^ a * 1,6 * 1 

/. log a /* = log/, P x log n b 
ii. log (J 4a x log* 4b x log t . Vc 9? m 2 







c<phf5 *tfS<p ? 

(?s) ,• vs ii (^) ii'Q iii («0 i'Q iii OO /,«« iii 
o-<? ^ ^33 R'Q *I*R x,y,z * 0 W a x = b y = c z 

\5 I ^f5<P ? 

b 2 


0 s ) a = b z 0*0 c v 
8 I ftCH whlw ac cS? ^TR 1 


00 a = c x 00 a* 


OO 


00 6* -6* 0*0 b x -b v (*t )b xy 

d i b 2 = ac l«i<.t>s c<pHH5 ? 

(*444 w i + l = ! TO 14-1 

x z y x >> z )> z x 

b i (TKI'G CT, 


oo 


1 1 

— + - 
x ) 


0$) log^— J + log^— j + log *^ J = 0 

OO log, (a6)log,Q + log, (6c)log, ^ j + log, (ca)\og k (j j = 0 
Ot) log^6xlog^cxlog^a = 8 
a b ) 

00 log a log fl log J a“ 1-6 


,, log L « = log i 6 = log i c ^5, OTlt« (R, a a b b c c — 1 

b-c c-a a-b 

l 2&5 = ] 2 i^ = i 2 g*£ «m cart's ct, 

y-z z - x x-y 

(» a v+ *b z+x c x+v = 1 

w a y 2+ y* + z .b^*™** 2 ./ +x y +y2 = \. 

(ft) nf5[ log ^ 1 + ^ = 2 53, aw (5MM C3, x = \—0. 

1Q g** 2 

00 <R'*tt'8 c*r, log* = x ~-jLzl = 21og,(x-Vx 2 -l) 

x + ylx 2 -\ 

(®) a*~ x b 5x = a 5+x b ix (R^'S OT, xlogj— 1 = log* a 

v° J 

0) Tlflf x/ _1 = P, x/- 1 = q, xy c ~ x = r 


'5 COM) <5 


2 

2 



Sto'ss 5 tf*M 


^ CT, {b - c) log* p + (c - a) log k q + (a- b) log* r = 0 


(*)*rf*f 


ab\og k {ab) _ bc\og k (bc) _ ca log k (ca) 


TO OTTO ot, a a =b b = c c 
^1, 


+ 6 + c c + a 

^y + z-s) ^ jfo + x-j^zfr + y-z) 
log^x log*^ log*z 

'JM OTTO OT, x y y x = y z z y = zV 

br I ‘*T*t ?Tl#r ('5rr«ufSR5 %5?*tfrva QlNj) TO P «£RT >TR Mr ^3 OTTO, 

(*)' F = 27i^OTTO tc *3-1416, g = 981 W / = 25 - 5 

0*0 P = 1 0000 x e 005 ' OTTO e = 1-718 ^ ^ = 13 86 
ki In P * 2 • 3026 * log /> TJJJ sml* TO In P 43 '*TR Ml *T*R- 

(*) F = 10000 (*) F = 00 le 2 (*1) F = 10 Ioo xVe 
bo I OTP*lfbi} ^$*1 3*3 : 

y = y Wy = - ¥ (’t) y = 3 Jt+1 (3) ^ = -3" +1 (•) ^ = 3 -^ (?) y = r~ 

bb I f3OT3 3 S KTO3 f33fh® *Ft?.*R C33 43?. C*wftat TO WjIOTH « C3® fMl 3*3 1 
(*) v = 1 - 2~ x 
0*0 y — ^810 ^ 

(3) y = x 2 , X >0 

b^ I /(x) = ln(x - 2) WN fa?T D f « R f Mr 3RJ : 

1 — x ^ 

i'S I /(x) = In *FK*t»#sJ 43? OT® 3RJ 1 

1+x 

b8 I C3® OT^f&SJ ^R 3Rf : 

(*) /(x) = | X | TO -5<x<5 
(*0 /(x) = x + |x| W -2<x<2 

fM 


TO /W = 


333 X*0 
lo 333x = 0 


W fix) = 7 


5 + j 


(®) /(x)=. log ~^,~5 <x< 5 



Sctj'asi *lf^s 


Aob" 

I C'T'QTTf : 

2 2 \ f' = 64 (i) 

4^6x. TL- = 72 (ii) 

4 . (i) « (ii) C^x'S y ‘ 5> ff 3 (r t'S i 

st. ^rsrt*fR TO ^Wt <R I 

’t. c^tCTT ^R'S ?1^ ’2 F f^T ^ CTTO C^T*^ 90° , TO 

'3||il'S R ^§£f!S[ <iR\ 4<T C*s}>i£)*M 'Q 4^^ frRJ 4R 1 

i'b I CPf'QTIT 
log(l + x) 
log* 

2 fpf 5 >1^l4<1 c f1^R 5 x W[<RWPt'9 Iwl's >i^) < r*<ic c t *tf4 c t'S 4? i 
sf. £fr<S >foi)<R c flTJt4 7f5Tf*fR 4?t i£RS. CPfSft'Q CT, X %Sf >l5)<R 6 tlT>t4 f^i "TO I 

5f. sfsrfcf ^ stfofi}? ?< 4 ? "str ^wi 1 (^) c^f*t 4 ?s. c^stfei 

•>i»ji’3<il , n I 
i CPf'GTTt 

y= 2 X 

4. £(Pk 3 ^Ft\*l*^r5<l CSTCSR ^t<f“ "43 I 

St. SPtt*H^I <R $<\° s (FT* I 

ii, Tj5|? l '*Rl^ ftslftvs TFt?,'*R faefa TO 44-44 fro 'ST ft<t?t <: t 4? 44S. f?* 5 #'® 4K*f*#W 
C®fstf53J TO 5 I 






Rift? cm, torn, ««t, m, r< <hr? rr ^%zm wRTfRt 

cfttus I Rff*I Rt RsR^ RffaR RTaRfR%f%R4?ICRftTOCR^RR<S TO fc<k 

'<3 ^fHiw ros i 4t ^r»imR f^^rft Rtf*ra rf® Rt *% %r 43 <<tf*\ to ^ 
sifrrera Rmfc r*^ ^ m, ^t 3 r^*r rrh to i rtrrmsto rir> Rt *(fc n 4 ? srt ^ 2 #rrr 
wi to i rr ri^tcr tRwiwi ^w> ri^ <nf*ra rr ftcfR rri r^r to \ to ^ 

n *a rr 4R# f^fg %n («<8) ^%sr rto r , |r^ rts® f^^t rto « 
^SR ^uo® *m CR ^rj 4Rf!> fSr^sr rj?TO RRt to cRfi>’ rttrotor farf^’ (Pascal’s triangle) 
^ ’rf?if^® i f^t <nf*K rt® *w Rt ^ c n^5 r t to rtcr i fe§ rsrr rtotrtr 

^rfSRt RR^JR *ffRKRTTR Rt0®3 'SR^TJ %5fTRRi RfRR | Q*ffeft-5 ofR. ^] f bHf 

rito i 

cro f«mfe - 

> f^R^t fRgfs r^r rro® Rtro i 

^ rurerr far^s? RcfR <t><j(.' 2 Rtro i 

> RtRfRR Rf0®3 ^SRI f^R#} f^f% R«fR RR05 RfTO i 

> n\ 'Q "C r 43 RR fR«f3 R30® RfTO i 

> f3R^? f^fa 3T3RT3 TO Rtfaf^R Trspfjt R^ijR ?>TO RTO | 

io*i (l+>0" 

ROis R^WI *t$>\® 'fhSf^^fhl 3tf*RR> fRR^ ( Binomials ) 3tf*f RRt 3R i 
a + b, x-y, 1 + .v, 1 - x 2 , a 2 -b 2 ^®JlfR NR^t 3lfR i ^m\ RRTRt 43s1r> jfa \ (i 4. y) f^gr 

?S# ! (1 4- V) <& RfR (1 4- v) ^Wi ygef «|tfts 

(l+v) : , (I+7) 3 , (1 4- y) 4 , (1 4- _v) 5 1 

wiIr, 

(! + >’)' = {1 + y)( 1 4- v ) = 1 4- 2 v + >’ 2 

(1 + yV = (1 + > )(1 + >)- = (1 + v)( 1 + 2 y + v 2 ) = I + 3 v + 3>- 2 4- y* 

^i’TSnR l S<R ssfem *(1 + V) 4 ,(l + y) 5 t«JTf*f fR<f?I R^R 1 (j + v ,) ^ 

Rt *ffe w Ri^s «rmR ■®*ppr #t< <& RRTPm;^ ^ ^ ^ ^ ^ 

^r<, *110® (1 4- y) ^ CTOTORi RH® (*tf?l n ) RJ *f%?5 ^RT (1 4- y) n f?^o RJ(0Sf^ fw^fir 7 ?^ 

^ t n ^ RR 0, !, 2, 3, 4 ^ ^rr RRjW RfflRltRt ^mi RR^R 1 

^’R srfajiRlI^ ; RRRt '»RR1«KR «T^ «P§I 1 
Rpfe-iR-ioR 







/t 43 '3# 


*IJt*f{3»! f#§5* 


n = 0 

0+v)° = 

1 

1 

« = 1 

0 + >')' = 

1 + v 

2 

« = 2 

(1 + V) 2 = 

1 + 2y + v 2 

3 

« =3 

(1 +>')’ = 

1 + 3 v + 3 y* + y 3 

4 

« =4 

(1 + v) 4 = 

1 + 4 y + 6 v : + 4>> 3 + _y 4 

5 

«=5 

(1 + >’) 5 = 

1 + 5 v + 1 0y 2 + 1 0 y 3 + 5 v 4 + y 5 

6 


#gfc>3^3 f%#3 313 '3PT3t (1 + >•)" 43 f3f# 3^31# ftc3jl«» te3 «il 3 ic» ’ll# l 

l^fs : 

(rt) (1 + y)" 43 (4$focs ( n + 1) *MJ3 *13 3K5, I ^#R 3f3 31 *l%3 C5CT *t*Wfl 43*# C3#t I 

(/;) y 43 3t3 0 (^J) 3£3 1, 2, 3, , n *133 C*rC3t$ I ^ >’ 43 313 TOI 

^ C*R3 n *#3 I I 

3^4 : ^*R33 Sft3J3 #341 f3ff%^ y 43 fafofj 3I(.«3 33*1 ( Coefficient ) C3 #*f4l 333 331 
^3 l 1 W y 43 >R3 #WE3l 33C3 ^C3 l $*TC33 #ff%3 WHW 3FS»TC3 '50331 *1#, 

w — 0 1 

n = 1 11 

n ~2 121 

w = 3 1 3 3 1 

it = 4 1 4 6 4 1 

« = 5 1 5 10 10 5 1 

-6^5 ^fffcESft 43# fapfC'St? 3T3t3 3T3 c t 3t3C^ I #*f4t #^#3 3^3 #«fe33 43# £31*13 

’ Blaise Pascal' 333 3T3313 3i^R i «#; 4^ 14^13 *mc$m ( Pascal's Triangle) 331 

^3 I 3IPTC3C33 t3f§OSf3 3MC3J 5rT33t *P5OT$ #*l4l 3tf*l3 Refers 3^335J? #43 33F5 *11# I 

^IJI^IWAW libera 

*1 H>K3>M3 far^S? C3t3> 511331 C33F© 3Tt 43 3T3 'S 'S'R %3 3TC^ ' ! ' I #Tf!jSf3 313J3TC33 
^R?HTQ'C3TRr 3Tsf3# #3> ^*tt33 *jt# 3^3fl3 £31333 | 

#C^3 ^31^3'# *T3 33E3 #33# ^3 3^5# ^31 3TC3 ] 
n = 5 43 ^ #341 *TC*t ^T! : 15 10 10 5 1 





n — 6 7 T^ 5 TS'C=Tf ^(,<1 : 

n =$ 15 10 10 5 1 


77=6 1 


15 20 15 


. . U + yY =1+ 5v + 10/ + 10/ + 5/ + / 

:. (1 + v)" - 1 + 6 v + 15 v 3 + 20/ + 15/ + 6/ + / 

44% [\ + y) ■■= 1 + 7 v + 21/ + 35/ + 35/ + 21/ + 7/ + / 


: fac^l'S’ (^§TOR mm •fl'0) : 

; (1 +V) 8 « 

i (1 + yY = 

! (i + v) ,0 = 


'STfST^T "6ft«l l«rra C ;? }nT 5S T *IBR fk*R I (RSR ^TTSBIT 

’rfB (1 + yY -a? Srhc's ^ ®TTO! (1 + yf <43 tR^f% WRT I 'SJHR cTO>7Wl 

WRR 'SFTf 4^ i 5<£ tj$fi5 ^Tf*Tf <£TC?I7SR i 4^ "oRT^I C^JTR 5 WBRT 

?PS*t ft'faR C#*Bf TO Fft I *TJPTCTOR CTO ^TSRTT CBTO 
7 r^ ? t'sc.«ii?5 n 4^° rtoi 'SR^iw wfc^ 4^ '6 , r i 'snrof 4'^s11> *r^ •? fk? 

1 fawtHi <>l4 TOTHR '//' RT$ 4^“ V I '5R~$J(.H<1 ^Tftsf i t$Bt?R c fTOi‘ s 1 RfH n — 4 ^31, 


TO TO 5 i <# *R TT'^mzFCST T,, T,, T,, t 4 , t 5 

^nror ^nr^ipT fksjTT? c®^ i 
W „ = 4 *m\m 5ft : T p T,, T 3 . T 4 , T s I 
47TO TOTf : 1 4 6 4 1 

'TjjpT ^]TOH <6c<1 : 


4*ro, ! - i, 

o 


4 Y 


4x3 

1x2 


6 , 


(4) 

f 4 1 ( 

4"l (4] 


(4) 

V°J 

bJ .1 

y bJ 


UJ 

4 _ 

1 

4 




f 4 l 

4x3x2 

= 4 4fti 

(4'\ 

4x3x2xl 

bJ 

~ 1x2x3 

UJ 

I 

x 

K) 

X 

4^ 


= 1 


[ *fJPTCTOR Qj^«t CTO* TfTOt^ ‘ i tfTO ] 

fk^? JlklWj ’ITPTCTOR f3r§®? ( n - 1,2,3, ) 4ft TO TO s 




^ *rft? (1 + y) 4 ^ R^I^n ^Strr (7; +1 ) 

^ (l - v) 5 w Rr^fon ^?r (7’ 2+i ) «5f< (T^’f^TO am 1 

(1 + yf va? f 3f%3 r ^ *IW? TO 7\, = f J! j 


>i)*f*F, i n \ ^FH *t 7v $ ’St ©tHfa '5TW3'6 ®T^ ~a>f? I 

\ r J 

C^sTtW ’Tpf C^R/^ W^r-ai ' s Tft, 


(l') 
10 ) 
f n . 
u; 


=i. 



^m\ n = 5 ^ *r$ 



/'5^ 5x4x3 _ ^ _ 5 x 4 x 3 x 2 

U J " 1 x 2 x~3 ~ ’ U j ~ Tx2x3x4 

f 5\ 5 x 4 x 3 x 2 x 1 1 

- t == = 1 

1.5; Ix2x3x4x5 


tow 


<7^0$ ^rt ^rra 


(5) 5x(5-l)x(5-2) 

l 3 J 1x2x3 

('6'j _ 6 x(6-1)x(6-2)x( 6-3) 
' W 1x2 x 3 x 4 


7fix"5 e iai'.*i 'atpRn onQ, 






( z?^ 

loJ 

=>• a 

j « | 

«(«-ij 

V J 

1x2 x 


(1 + -V) J = (o]>'" + f4 


\) y + 2 


( 4^ 

4 l V 


= 1 + 4 y + 6 y 2 + 4 y ’ + y 4 


5^ 2 fS) 
2 j y + 3 K 


(1 + y) 5 = 

= 1 + 5y + 1 0 y 2 + 10 y 3 + 5y 4 + y 5 

<W (1 + y) n t^f)% 

(l + y)" > 


15 


, o , n(n-\) , n(n-l)(n-2) , , „ 

= 1 • y + ny + — : _ y + — 2 — — — L y* + + ] . y 


1-2 


(1 -f y)" i]? R^jfvs 


1-2-3 


,, 1 n(w-l) 2 «(«-l)(n-2) 1 

• • 0 + *> = 1 + ^ + - v j ^ 3 v + + / • 


M (1 + 3a) 5 f^s ^ 1 

1 

l 1 
1 2 1 
13 3 1 

14 6 4 1 

1 5 10 10 5 1 


/. (1 + 3a) 5 = 1 + 5 • 3a + 1 0 - (3a) 2 + 1 0(3 x) 3 + 5(3 a) 4 + 1(3a) 5 
= 1 + 1 5a + 90a 2 + 270a 3 + 405a 4 + 243a 5 

(1 + 3^)’ = ( 0 ] (3^-)“+ (f + ( 2 ) (3*/ +g](3^J> + ^j(3jc) 4 + g)(3*>’ 

^ 0 + 3*) s = 1 + 1 Ox) + 11 ■ Ox) 1 + 111 (3*) ! + f-~<3*) 4 + 1 ■ (a*)> 

1 1-2 1-2-3 1 - 2 - 3 - 4 

= 1 + 1 5a + 90a 2 + 270a 3 + 405a 4 + 243a 5 . 



\£fb\i)<5 *ff^5 


I (1 - 3x) 5 0 $ 1^® ^ 

■ 5 fVT*lH : Q^OStsl ^il^fc^j 

(1 - 3x) 5 =1 + 5 (-3x) + 1 0 (-3x) 2 +(10 (-3x) 3 + 5 (-3x) 4 + 1 (-3x) 5 
— 1 — 1 5x + 90x 2 - 270x 3 + 405x 4 - 243x 5 . 


1 

1 1 
1 2 1 
13 3 1 
14 6 4 1 
1 5 10 10 5 1 


(1 - 3*)’ = (o)-3x) u + (f ] (- 3x)' + J (- 3x) 2 + ^)(-3x) 5 + (j}(-3xr + (j)(-3x) ? 

= 1 .-> + f< (-3x) + ^(-3x) 2 + TtJ|(-3^ + H3^ 

= 1 - 1 5x + 90x 2 - 270x 3 + 405x 4 - 243x 5 . 


■SRRI : (1 + 3x) 5 (1 - 3x) 5 43 ttTO CT, ^©3 I ^*13 

l Ewfr , ’'Stffa, +, -, +, 43 'srt 5 4TCS4 43*fi> C3C3* >1 ^ i 


4 !^ : 

(1 + 2x 2 ) 7 43S. (1 - 2x 2 ) 7 & 3*3 I 


3 Q 1 ^l'+-j *MS 5 T 3*3 t 

?w\*m : *in^t<w<i jikiui t^s? 353 i 

^“5# 3T35I3 3*t3- 



1 X 1-2 x 2 1-2-3 x 3 1 -2-3-4 x 4 


, 16 112 448 1120 

= 1 + — + — r + — r + ~ A + - 


t^-st 3 W *ffa] 


9 V 

1 + “ = 

X ) 


, 16 112 248 1120 

= 1 + — + — - + — r- + — — H 


[d-Tf *\m] 








8 | 



43 f3f%3 x 3 « jc 6 43 TO fa# 3*3 i 


J i3l3t*T i f^ 9 !^ f^Ro<i 3T3K3J 




43 3TCB5 ,T 3 


43 TOf^S* I .x 3 43 TO 0 43S, X 6 TOt- 


/. x 3 43 TO 0 43° x* 43 TO--. 


[ 3*!W : ’fM fc^C^3 3T3K3J 8 43 W^t TOt 3*3 | j 

^f!TO <t I (1 -x)(l + AX) 6 C3* .v 2 333 f3f$ 3*3t*I "#1 1 +bx z 3t'33t 3t3, a « b 43 

3T3 f3*f3 3*3 I 


TOtf 5 ? : (l-xXl + flx)' 

'i 6 

0 


(I- V) 


(axf 




*y 


= (1-A‘|l 

= (1 -x)(l + 6ox + 15a 2 x J + ) 


6 6-5 , , 

x) S + — -«x + a^x" + .. 

' 1 1-2 


= (1 +6«x + 15a"x 2 + ) + ( —x — 6flx 2 - 15a 2 x 3 - 

= 1 + (6n - l)x + 15a\v 2 -6tfx : — IStrx 3 4- 

= I + (6tf -l)x + (15tf 2 -6«)x 2 - 1 5 « 2 x 3 + 


■) 


srsprre, 

1 +(6a- l)x + (15<v 2 -6«)x 2 - 1 5<rx 3 + = 1 + bx 2 

^53<fsj> C«ft3* x ‘<3 x 2 43 TOf >T?I<^ 3>7x5 nit, 

6 a - 1 = 0, 1 5a~ ~ 6a = b 


00 1 -J 






^ a =~, 4*1 b = 15 — -6 ~ = -^- 
6 ^6 6 12 

1 h " 7 
. . a = — , o = 

6 12 

^S?T : a = — , 6 = — 

6 12 


_7_ 

12 


^ i (i - x)\i + x) 7 R^to .v 7 wt fafa i 
W? : 

(i~x) S (l+x) 7 = (l-x)(l-x) 7 (l + x) 7 = (l-x)(l-x 2 ) 7 


1 


=(I -- t )[[oJ ( " JC ) + u J ( 

(] - x)\) + x) 1 - (1 - x)[l -lx 2 +2 lx 4 - 35/ + 35x" - ] 

= (1 - 7/ + 2 1/ - 35x 6 + 35/ - 35/ + ) + (-x + lx* - 2 1/ + 35/ - 35/ + 

.-. (i - . Y )*(l + x) 7 = 1 - x-7x 2 + lx* + 21/ -21/ -35/ +35/ - ] 

= (1 - xf (1 + x) 7 = 1 - .X - 7/ + lx* + 2 b 4 -2b 5 - 35/ + 35/ + 35/ 

(l - x) K (l + x) 7 43 Rifat'S / 43 35 

V 7 43 * m 35 

<\ I x 43 3Ttf®3 ^spm^(2 -A')^! +~jc] C^5 x 3 I MW 

<*13^13 TO 1 9 x (1 - 05) 8 43 ’TR fa# 3*3 ! 
a^rftrR : w to *n$, 


(2-.v) 1 + -* = (2 - *) 


31 (2-Jf)^l + ^j =(2-/ 11 + Y~ + ~| 


8-7-6 x' 
" 1-2-3 8 


= (2-x)(l + 4x + 7x 2 + lx* + ) 

= (2 + 8.y+ 14a' 2 + 1 4/ + ) + (-x-4x 2 -7/ -7/ - ) 

= 2 + 7.V + 10/ +7/ + 


■(2-.v)( l + / 


fa.#Rffa (2 - ,y) 1 + 


2 + 7.Y + 10/ + 7/ + 
1 


2 + 7.V+ 10.Y" +7/ + .. 







433 && x ~ o. i 3ta *n$, 

( iV 

(2 - ■ 1 )x J i + -| =2 + 7x(-1) + 10(‘1) :! +7(-l) 5 + 

V 2 ) 

3!, I • 9 x (i • 05)** = 2 + -7 + 10 x (■()]) + 7( 00 1 ) + 

31. 1 • 9 x (1 ■ 05) x - 2 + -7 + • 1 + -007 + 

= 2-807 ( *fW ) 

Ans : 1 - 9 x (1 -05)* = 2-807 

fa'asf'©!!} 3*3 i j 

io-i 

1> ! 3T f3ff% 3T3SB (| + v) 5 43 ficfa 3>3 j ^\g» f3^f%3 

3T5TC3J (/) (1 _ y)- -q (//) (| + 2.v) 5 43 f3^% f3<# 3*3 ! 

i> N I .v 43 37^3 

(a) (1 + 4.y)", (/>)(! -3a:) 7 43 333 1513 33 33® 33 1 

'SI (1 + r 2 )* 43 R^f'©3 433 Ft3 33 3>3 1 3 50 '1I3 1 3 3j3$j3 <^?f (1 . 0 ])* <£]3 "5TR 

3*3 I 

8 i X 3TF®3 f3 9 f#r 3 T5J^3 433 1%3 33 f3<# 3>3 1 

(fl)(l-2.r) 5 , (/?)(! +3.V) 1 ' 

W33, (c) (1 - 2x) s (l + 3 x) q x 2 f^s 331 1 

a I T3C^ f3f%3T^3 433 FT3 33 3*3 I [fa# f3ff% 31 3JT33TF3 lai^Sf 43 C3C3K31 

43# 3T33J3 3^] 

(a) (1-Zv 2 ) 7 {h) (l+-l (c)fl-— I 

\ x) \ 2 x) 

b i x' 3W (f/) (1 — x) ( ' „43° (6){l + 2.v) h f 3^® 3^3 I ®1333 (c) (1 + .v - 2.V 2 )* C3S a 3 33® 
f3®® 3*3 I 

HI x 43 313 3£3t C^fF ^'-3313 A"' 43?, 43 ^33 3K®3 3H ^SRl^PSFl 3^31 313 i ■SWH 3-3 C3, 

(1 4 a) 5 (1 - Av) 4 = 1 - 1 1 y +*26.r. 

fa# : ( v + v)" 43 'fi^(vs : 

W33i 4 3W (1 + i-)" 43 fa^F® fel 5 3TIt«TfF^'f 3»wfe I 4^ 33R73 ®rf33f fl# f3^h53 313T3H 
*T[3T3 (a' -i- yf fa3 WC3TF3] 333 C33TC3 n 33f^J35 ^fcfvTfJj | (,v+ i>)" 43 313i33«TC3 

fa# 31^3 3f3fj3> 1 





wrsr<n wfa. 


(i + vo-=. + (;> + (^ + gy + (")/ + (;;} 

vW, (a + V)" = I x\ 1 + “ I I = Jr" f 1 + — ] 

' L V X )\ { x) 

, „ j ( n)( v'] (n\( v'\ A/iYy") , 

^ =* [ 1+ l> hrht) + l3JUJ + 


(-Y + J 


J-Y4 

v«A.vi 


(x + v)" = x" 


H:)- 1 

(rHM^KMSK)* *'■$ 


| •■• Cv+y)"=x" +|j yv(;yv + (j]*’'V +•• 


l W?r?I, (1 + v)"^ I 4*m?t X 43 

^ n C3B 5 0 CB’t ! ^B'G A- « v 43 CTT’KR 

^5* i SOT *R7t \r *4? Bvf n ^ ^ I ^ y 43 

trpo 2 OT ^7Tf ^ CSK3> ^ C*i3 r bJ7\ n l 

V I (A* -*■ vf ^ ^ (3 + 2xY 43 ^ 3*3 l 


OTT3t3 : I 


A 4 r5 N i 3 ’ A5 n i 3 

, f'5'l 

J* y\ 2 ) x >" + u l x > 

' + U) 


, . 5-4 , 2 5-4-3 2 , 5 • 4 • 3 - 2 f4 . 

= .r + 5.r y +—x‘ y + 1 . 2>3 ' t v + 1 . 2 -3-'4 A> 


= a 5 + 5 a 4 y + 1 Oa\v 2 + 1 0 .Y ” y ’ + 5 .vy J + y 
/. : (A + y ) 5 = A 5 + 5 a 4 v + 1 OaV + 1 OaV + 5 av 4 + y". 

x = 3 43 S. y = 2 a 3Bt 

( 2 + 2a) 5 = 3 s + 5 - 3 4 -2a + 10-3'(2a)- + 10-3 2 (2a) 3 +5*3(2a) 4 +(2a) ? . 

= 243 + 8 10a + 1080a 2 + 720a 3 + 240a 4 + 32 a 3 
(3 + 2a) 5 = 243 + 8 1 Oa + 1 080a 2 + 720a 3 + 240a 4 + 32a 5 

\S vf | ^ ct & I (a + -t] & x 43 3KB3 43£qB WHB ^lK 33$ 3*3 43SL a ^3* 

33173’ 3*3 I 

OT13I3 : ^3313T 3lt, 



f 1 Y , . f6) s ( 1 ) f6) 4 < 1 V fft'l , f 1 V 

l v+ PY i =M ^,J, [=J ^3>- Is) + 

6 , J 6-5 4 1 6-5-4 3 1 

- x + 6„r + jc ■ — - + x — + 

1-2 a- 4 1-2-3 jc 6 

= .r* + 6r +15 + 20— + 

jr 

f^S .v 6 + 6 ,y 3 + 15 + -“ + 

.r 

^ 15 

io | .y ( 2 - — 1 < 4 ? sWf f 5 Hff ) f ^ f c f?T W i 

V 2) 

^ff^IWT (1 • 995) 7 ^ ’SIR T7R ^R ^?T l 

^ ! H)= 2,+ u> 6 H) + 0 25 HJ + 0 2 

= 1 2 8 + 7 • 64| -- | + — -32- — + ----- -\4---) 

{ 2) 1-2 4 1-2-3 V. 2 J 

| 2 - - | = 128 - 224.Y + 1 6Sx" - 70.v 3 + 

.’. =128-224jc + 168.t 2 -70x 3 + 


4*R, 2 - - = 1 ■ 995 
2 

^t. - = 2-000-1 -995 

7 

^ 1 , a - = o-oi * t $ 

f 2 -— i-j - 128- 224x(-01) + 168 x (01 ) 2 -70x(-01)’ + 
K\. (1-995)" — 125- 7767 (5T3 ^R *T#) 


>0-v5 n ! iS^ « c . dRf : 

vS'lR<l c t'3t«Ti +N* ^j<] : 

2 - 2-1 
6 = 3-2-1 
24 = 4-3-2-1 
120 = 5- 4- 3- 2-1 







2 = 21 = 2 ! 

6 = 3-21 = 3 ! 

24 = 4 • 3 ■ 2 • 1 = 4 ! 
120 = 5-4-3-21 = 5 ! 


>£|*R 

4! = 4-3-21 

= 4-(4 — 1)-(4 — 2) - (4 ~ 3) 

5 ! = 5 -4-3 -2 • 1 

= 5 • (5 - 4) • (5 - 2)( 5 - 3) • (5 - 4) 


«!=/!(« - no? -2)0? -3). 


n ! ( Factorial) n ^=TI I 

3 ! (3p(^T%Fr t^3. 


4! <7$ < 


cfHT? : 


,'5'x = 5-4 -3 _ 5-4 3-2-1 
W” 1-2-3 “(l-2-3)-(2~l) 

5! 5_!_ 

“ 31^2! ” 3T(5~- 3)! 
r7\_ 7-tv5-4 7 • 6 ■ 5 ■ 4 

l 4 j 1 -2 -3-4 4 ! 


.3-2-1 


_ 7-6-5-4-3-2-1 _ 7 ! 

4 !x( 3 - 2 - 1 ) ” 4 !x 3 ! 

= 7! 

‘ 4 !(7-4) ! 

WiWf ^«10a ’Tff^ f n \- n ' - - 

V r J r\(n-r)\ 

\5H CT TO SRspf W[ ^ ^Tf, 





4<r°v 


!5\ 


\ 1 ) 3 ! ( 5 — 3 ) ! c* 


! n I = tt 
\rj c r 

r n \ 

i j -3 n TfSTF i 

' ! v r J r 
/ r 

■■■ii’K- fzK 


® ="ci ’("K 


oriwr snft f n \ = i = , 7 
- f l n ) c 


n = _ 


_ _ _ «]_ _ J_ 

c n n\{n-n)\ // HO) ! 0! 

/. 1-= — 

0! 

orssfr^. 0 ! = 1 , 

, *npT?NE5 


.*. i n ! - ! : • - 1)(^ ~2 )(// — 3) 3.2.1 

i / \ 

n ) , 

I i =n , n =1. 

! W ^ ^ 


I 


_ «! |Vi 

| = n , | = n = 1 

v J c r r !(/?-/ )! I o i cy 


l = » =1, 0 ! -~ 1 . 

a c 


f «£RT 


(1 -4- v)" = 1 + n y + /? y 2 + /? v ’ + .. 


n Wf SR 5 !*! I 


L\ ' (1‘, ' 




^r, (1 + ,,)" = 1 + nv + l ( ^i) + ^L-_2) v 3 + n(n -\)(n-2)(n-3) 4 

2 ! ’ 3! 4! 

^ (1 4- y)" = 1 + ny + v 2 + 


]• 


12 3 


y +■• 


(a- 4- y)" =.y" -i .Y^ 'y + /i ( .Y J ‘~ 2 y 2 4-/? ^ .v" ''V ? + .. 


i- n x y' + +/; v 






_ „ „_i «(«-!) 2 n{n~\)(n~ 2 ) „. 3 3 

^ (x + v) = x ■ + nx v + — x + — x y + 

n 'SHJ 

^ I ( 1 + v) fl ^ ^ ^ r^*f r r+l =^” V ?T « c / 


4 *TR??, ( ” W « ^ l 


(jc + V’)" = x" + n x“' 1 v + n x“" 2 v : + n x" -3 y J + n x"'\v 4 + + v" 

v - c, ' c\ ' <r 3 c 4 

,,_i n(« — 1) „-•> ? h(«-1)(»-2) „_3 3 , w{«-l)(/J-2)(w-3) j,-4 

~ x + nx v + — — x “ v + — x v + r: A 3 


r - =( 7 ) v "“">’ r " < j x ' "• 

{ - 1 ^ >? i 

UJ c , 

SuHiM I j X-- 1 , ] C* fcf 5 ® ^ I 

§ WrI WI ^ 


x'K^I+v 5 !-^ *v/' 

q , 1 5-4,1 5-4-3 , M ^ 5-4-3-2 f 1 A ; 

=r - Sjc -7 + 7T- r •F _ T?3 Jt -bj + T2T?- T X7j' 
_ 1 ,_ Sx> + io_io + i__l 

X X 4 X 7 x‘° 


I [ 2x 2 j ^ ^ ^ 1 


(^4j =( 2 .v 2 )‘ + 8 c . ( 2 .ry'- I L) + 8 c . ( 2 ^)‘(-±) +* Cj ( 2 * J ) , (~) +- 


= 256 x !6 - 5 12x 13 + 44 8x 10 - 224x 7 + 









i ! i 8 C(( - 8 C g 

ii { 11 \ = n(n-\)(n-2) (/?-;■ + 1) 

' r ' r 

iii (l+x) n & <r 

n(n-Y) . 

„ = 2 " ' 

f4(.b?< C^HfS ? 


* ; 


\S I 


i s ii *1. ii vg iii 

i '3 iii *r. i, ii <3 iii 

(a+x) 11 -^ fifths (n+1 ) 1 4*ri7R n 

<p. w^ e fr^pp ?nf*t *i. sjiTp^ 3rrf*i 

’t. ««fl^ ?rrfr 

(x+y) 5 -^ ftf fto ^T[ : 


5, 10. 10,5 
*t. 10,5,5,10 


1,5, 10, 10.5, 1 
^ 1,2, 3, 3, 2,1 


8 1 (1 -X) ( 1+ f -4? x ^ 


- 1 t. I «t. 3 ^ - 1 

2 2 

(? 1 (x“+-4~) 4 -^ x ^ <Rs? 

.V“ 

^.4 *1. 6 *t. 8 ^ 3 . 0 

'b 1 (2-x) ( 1 -i-ax) 5 c<p x" ,s #s ^jfpf 2-!-9x-i-cx 2 m, a 'a c ^ ^tr 

a= l,c= 15 <f. a = 5, c= 15 

’T. a = 1 5 c = 1 a = 1 , c = o 

s 'Q v Rv atc^ii 


n C( . 


n\ 


r\(n -/*)! 


^1 


«i ! n C() = ^©? 



0 

*1.1 *T. n 

*r. rr ri 

br ! n -- 

= r ~ 

1 00 ^ n c 



0 

*1. 1 «t. 100 

^ 200 


^ 1 (x a -y) 4 Uyfr* *t3*t©f®iCT* ^rtsRi 

^.4 *!. 1 

i 4 i r 2 1 

15 5 1 13 3 1 

1 6 10 6 1 14 6 4 1 





^8 




iO I 


2 R. 

2 3 2 

15 5 2 

2 7 10 7 2 

I -S’ Sf%fE> IRIS'S RR : 


(a) (2 + .r) 5 



6 

6 18 
6 24 



6 

12 

18 

36 


6 

6 

24 6 


(«) (2 + 3.v) 6 


sjsrsj ^I<if5 *tw 1^r c fn <r-<i: 
1 


( b) 


2x 


! p - i. x^l =r — 96.y + 5.v 2 + <C®1, p r <SR RR RR i 


! 1 + 


' ' X ^ >£& R^R x ? ' 4?! Wf 1^431 RR 1 


i>8 i v j 2 + - ■ | cr> .v' < ir% rr 1 ^R (i -wisf 

l 4 ) 


^ ofRTj 1?R W?! RR I 


Vj(j- ] RTRSOR RRR (1 • 99) ? ^R ’ S TR 1>TR ^^P'iTSpf 5 ^R 'RR® <R ! 

^ I { j , h J_ ) ^ fc^fcx] RFR ^ W^R fas*i i n -SR RR RR I 

l ’ 4) < < 

iR^f^R WRRT! RRIRB 1 r4r <IR I 

^ I (a) [ k - — ^j ^R R-«r®(.'© k " 4R 560 x ^R RR ^ 1C R RR i 
(/,) | _v : + -- j <5R fRffotfs r 4R W 1 60 k 4R RR R4R RR . 

^R*N £l^ 


ibr I CR<jRI 

P - (a+bx) A (i) 

Q - (b+ax)' (ii) 

R-(a+x) n (iii) 


R 3 . (iii) 4R TRffspJ CRR ^R^R2ifl> 2RRPf R>CR (i) ^R fR^fe R4 r RR ! 

R. #7 (i) 4R f^fSR %Hr 'S RR R«naPOI (ii) ^R fR#SR fethl « f#?] 

Tfsrpt rRRts (R, a:b = V 5 : 2 ! $f%R ^R 3 ^ ^R^R®f RQ i 

*1 (71, (ii) fagfRR om^> f 1% *I?TC aRR^t^R CRi’RR Rw^S "RRR 

ipI^SFBI R[-"iWTR RRR I fft ^RR fR'RRi <nf*i ^7^*1 R»R, RiR C<-'W<3 «^tfR - 
NrRI^ R^ij 1$ | 



f^, « ^arawra %t*fiftf®45 «rrto wifrf®4 C4 -«4nH ^?r ^h. w -^rp? wrfvj% 

9 i1%f^£ i S?>f[vir^t1 \£\t '5!t*l f^ts^cf SfJtfsrf^ ( Analytic Geometry ) Rfcsja 4f3fFS i >T*n 57 ?T 
ryi^y <n 43 pew ^«r?rf ijrrar sfjifafe® c^u 4«n, fop*, - 5 ^$?, 4 ^ far 
2 FFT*i 4RJ ^4 I >f4f«t«i f ^2 nrspra *Rd%4 f^ur® JRnft «{fa$faf Rene Descartes 

(CHIC'S 4'!W 1 0$4>R:f4 af4ffva fcirfiiPe* '?KP5 ( Coordinates ) sjstff fRl Rre>j>i 1 (R 

( Cartesian Coordinates ) 4RR ‘'’ffsjf'r® i W&f'S a f^R 6 ! ^5 

44Cf#4 ^ RT5 ftf? i f4C*R4 M SfRSR 4®fs 4 T 4 1 

^*OT4 «wsr 1 tot%44 rr^% tfot 4 <Ri«tT sRTCiR T^fg- ^4 

0$t*\r\ «ffc»iitHl 4RT OT i fr% wf 444W4T4 'srl*rrCR (TOOT |3jp? « Ff^SR 
fc'feR ^RRfTFTf 4Rt ^4 44? ^‘C*i 44®TC44T4 T>M f«4?J 44^ wITfS 

fcfer o$\*m 4jr*rn ot \ ^arawr wi ^ (roti fej 41 

HOTTER 44IC4 RRJt OT 4t i ^^£4 GSffOT 4 f4*R '’ S Tt ffT ftHl 4R1 3>T4 | 

^um <ro -prafai - 

> JIWi TOf% ’^HlWfcl 4144)' RTTRTf 454?* *fi4R \ 

y 1^«P -51414ft ^ fstfs 4RRR 1 

> 44OT4T4 T?n^T4 4]? c n 47Nfl 4RFS 4RT4 1 

> 4?TO4I4 TftRRcf fsHrr 4RTR; 4T414 I 

> <!s?4 CRtfj fMc?R RIGHTS] a ‘54^p5r4 C^TFf i4 c f?I 4S4£\s 4RR | 

> ft'V’fns^ 4 KTC 4 <i &'i«'Sf 4 ?, 3 PpS Wffths^ fes 4^4 454775 414^4 I 

> 444^414 4^4544 C*Tt?f^5 ^4?1 9 R 4S4C® 4RC4 i 

iy {Rectangular Cartesian Coordinates) 

w i^4ft (?yfe: &m to 1 ^45^ (5%5 r %^ff4wm. 4R4 cot, 44-^4 

f% C4 a 44 44 <4C44 afT'©)'W5 I Tp^4C^?4 ^4lW14 4| >£1^1^ (RTSTRR 

^4§T»t4 412F5»T t «?P*I 44OT 44t^5 C4OTI f«RJ4 ^4^14 f¥feR CRH=1 ^TT^4' 4RT 

OT I 4WC4 <&m f« f4^4 or<rST4 (4^4 W4J <$ 44^ ^ 44^RCW#t 

4?I«TC44! 41® f%^<3 4<T'^ ^f4j afC^PSR I o£R ^44 fe4C4 441 414 44^4CW#1 >144t44| 

C44C41 f4t4§ ^ C^ ,'.<^44 i£|4if& 14^5 4i4>C^£ RTC4 i 
4^i - , (S^b , ‘S4 , ’fH :: *-^4 - jo4 



Scb^sji] 


C<ITOI >i>|vpW >|VlM»lt«t C^r TO wi^l XOX' ^ YOY' #TOT XOX' 

x ( x-axis ), YOY' C<$ y ^ (y-axis) ‘O’ C<P ( Origin ) i 


Y 



^ *twm$ ^rsnror ctotoi f i ^ f cto aoa" ^ x w yoy' 

wsfc y ■Alt'iM FA/ 4??. F/V t v -w TO> P f^ 

— NP - QM = x F f^p ^Sf ( abscissa ) ^T x "?RT^ ( x-coordinate ) i «fKRl x 

F r<!**p ip^ - A/F = ON = v (& F f^p CTO* ( Ordinate ) y 3p!$ 
( \ -coordinate) ^Tt ^ i ^Sf « TO ^ ^ I ^TS. fel F f*Hp 

v ^ « x ^ 37® P f^p C37TO <£&%. 40t<IM» x « y WT faw*f TOJ F f^Rp 

P(x, V) Sl'sW ^T<TT S(TO <F?T1 5IJ ! 

f^p (x, v) 4<Ff§ *rra siortft ^st « ft's! alt! c^riw f^*f to • (x. v) 

« (v,x) TOTT ^ (R1TO i *fiTTO , >|VJt«Mt e f C^r TO vfl<Jj*f -5TO^ TOF3 

C <F f b n f^Rp ^RfTO 5 ^TIWITO <MC'®^*I ^TRp? ^TT I y ^ <.■*<! 'FIR *FTOT *Rr$I^ 'S 

«f|TO1 ^Sr TO I '3K|?I x ^s*TC3 «TTTO1 *W^ iRS. fTO «TfTOI C^lft> 

tjfcfr^ i \- tof<i ’pi qh v ^ to s’Ei ^st *pn to i 

C3TOT f^p ^ -Q C^lf 5 O/V 'S oy «<IMi1 ijTO ' J TSM?Tf® : l fTO 5 «!fTTO I 

^cn^5 t ^t c<i^ ox' ■« oy' ^h <5 ^ fro 5 «nro i 

^rat w xoy, yox\ x’oy\ y'ox *\t to *$ \ 

sR^ST^t^ 5 ( Quadrant) ^Tt ^ ! 

XOY F®^f 5 TO SJ«T5I «f?n #f6BI f? 9 #® f®fC5 

^5|«t *cf?n i C^fOTf f^p ^pro fpp fafejf ^TO 5 i 



5 |fe |\5 


33 5 ^ 1*1 
(-• +) 


>511 
(-. -) 


i'S! 'B^oM 
(+, +) 


& 


8 «f 

(+.-) 


Y' ft® 

^ ^ 12^ R*^ 'spo^t (Distance between two Points) 

4ft, P(x i „y ] ) Q(x 2 , V\ ) ®4ft >|¥'Ot e 1 'SRf^® IJ^FD f%^ ft 7 ^ | p 'S Q 
<3^ W3FC5J PM '3 QN «T^ 'STfft 5 I ! 3TR1? P ft^ C3f£4 QN '3 9 f? ®T^f PR Wfft 5 I 


p f4*p = OM = .y, 

P R**p C4fft = MP = y, 

Q R'ws 'gsf = ON - x , 3 C4tft NQ = y 2 
.*. ft® W 5 I®I 'lit - 

PR = MN = ON - OM =x 2 - x, 

QR = NQ - NR = NQ -MP = y 2 -y { 



PQR ®4f& ’ 5 fsJc<f > 1^t Qi'O'ST PO ftr§ss?3 

'ojfe^sr i 

PO 2 - PR 2 +QR 1 


r 
ft® : 


®t PQ = ±yJPR 2 +QR 1 


■■• PQ = ± v (- y 2 - *i )“ + ( v 2 ~ >’, )" 
.'. /* ft^^c® i Q 


PQ = ^x 2 -x x Y + {y z -y ,)‘ 

C*K3‘f ^*11^4 VH *|ft*|* 44 l 

4t4® Q P f^p tp\§ ftrrcsj 


QP - Qx l ~x 2 y + ( v, -y 2 f 







= +(y 2 -yf 

.-. PQ = QP. 

Z 3 f^i^s o <n Q p "foj? ^ i 

^l«K PQ = /(.V, - JC, ) : + ( y, - v, )- = £>P. 


: vrR+£ ( 0,0 ) C*TC^!M P(x , V ) 4? 


pe=vc*-o) 2 +(,-o} : 

— yjx~ + r 

^vft^sr i i (i,i) ^ (2,2) ^rsfwr fef^E ^ i 

■ilW? f^*f?I ! 

*ffa. P(l, 1) <*TC* 0(2, 2) SF+Sf^TJ ! A" 

fi>wi, .tv ^'©on f&R j 's *mi i 

P<1^<! ^*0^) PQ - yj(x 2 - T, )-' + ( V 2 - }\ r 
= ^(2-l) 2 +(2-l) 2 4‘4 **i 



r 




= V 1 2 + 1 2 = vTt- 1 = v 2 i 


fta i>.8 


* i 0(0, 0 ) w w$fl> P{3. o) <3 < 2 ( 0 , 3) w fsf^s ^ 1 «rf® ^ 

^5 s 5i<J's! t T?< v ^ I fv»»<n> C 5 Tt ? t <P?W C? f5i3 'Sf^jT® ^11 VTt<iI ^ (.<£*■} ? 

W«M : 0(0, 0). P(\ 0) <3 0(0, 3)N^ 1w)5? *,; 3^ OT : 

^ OP = V(3 - 0) 2 + (0 - 0) 2 =V? + 0 2 - 
wi OQ^[( 0 ^ 0 ) - + G - 0) 3 = Vor + 3 3 = 

^ PQ^yjO-Oy +(0-3)* i 
= a / 3 : + 3‘ = V9 + 9 4** i 
= \ 1 8 = >/2 x9 = 3V2. 1 


WlPlM* M* f3T§^ ^®f -A3 ^ ^ OP ^S, OO ^TJfH I 

'BWteijfK O I va^llJ &''5C3r^ ^1 ^ ^if3R?T .4(2, 0), 3(7, 0) 'Q C(3. 4) ! J i*j'sc. e i '5f^H 

CPf'^Tf'Q fuQ^srfii 'ST^R | Q)^Sffi><J %&' !TR f^T c f?I W l 




: .vv a(2, 0), B( 7, 0) « C(3, 4) ^ c-t : 


ABC 


iS:ii hfii; 

pi 



.’ ' Li. .7' ' 7 .'; " 

L : ,i r r ; 7 1 ’: 




V" fe M-!j 


AB (0 = V(7~2) 2 4-(0-0) : = v5 : =5 

5C ( rt) = a /(3 — 7) 2 + (4 — 0 ) : =- % /'( — 4) 2 -«- 4 - = vT 6 + 16 = 4-Jl 

AC (b) = y(3 — 2) 2 + (4- 0) 2 = Vl 2 +4 2 = Vn 

= A5 + 5C + /4C 


- (c + a+b) 

= (5 + 4v2 + yfn ) 

= 14 '77996 v£l^s(€fnr) 


8i CT ’ fO, -1), (-2,3). (6.7) (8.3) "srTCPSCTORr 5t?I^ 

%f3'W ! 

^ .4(0, - 1), B( - 2, 3), 0(6, 7) 4^ Z)(8, 3) STCR3 i .vv ^5^ 4W3 csr^Tf 



.« V (— 2 — 0) 2 + {3-(- l~); 2 = V(-2) 2 +(4)~ -v r 4 + 16=V20 = 2V5 4PW, 

CO c^vff - ^(8 -6) 2 + (3 - 7) 2 = v / 4h-!6 =\/20 ~2\fs i 





^oo 


ab = CD 

■5TRI?, ■ 

AD V(8^) :+ <3-(-l)) 2 = ^% 2 + 4^ = V80 = 4V5 

SC ^SlMj = V^“(' 2 )} :+ ( 7 - 3) 2 = + 4 2 = VSO = 4 v 5 

.'. AD A\%A - BC fcKl 

;. )%*#$ :J TSTR l 

wi m, abcd ^rrsfHl^ <rt i 

BD = yj(K-(yi)) 2 +(3-3)- = +(®y = VI 00 =10 i 

4*K BD 2 =100, AB 2 =( 2 Vs) 2 =20, AD 2 = (4Vs) 2 =80 
AB 2 + AD 2 = 20 + 80 = 100 
.-. BD 2 = AB 2 + AD 2 

^f^TITl^tRTTC^T^ ^sr^RjT^t ABC fej’^Sr ZBAD 3 lW c t t 


$ ^t?n srsnf^ ot, /45CZ) ■srnr^^s 1 
fr 1 (??*&* CT. (—3, - 3), (0, 0) « (3. 3) fa* ^ fafsf m *1 1 

*#. /U-3,-3), 5(0,0) « C(3, 3) ^5 1 .vy 1 ®TOT* ^sr^R : 


3nn<n cw n?i tfrgwm ^ ^ T^ 1 ^ ^ 1 *&* ^ -^5C ^ * 

.45, 5C « v4C 4<5 '<1* I 

ifisR, .-15 = ^(0-(-3)} 2 +|0-(-3)} 2 =V3 2 +3 : =V 18 = 3 V 2 


#C = /(3 - 0) 2 + (3 - 0) 2 - vTs = 3V2 

,4C ^Mi= V(3 + 3) 2 + (3+ 3) 2 =V? 2=6^2 
C^it ,45 + 5C = 3V2 + 3v2 = 6V2 = AC 
^f|«, ^ TfSlfi \s«)ii <Tf5>3 ! 

^Ri^o^rra ^<i^h <k<i iSTTi^ ^rm 
c^n?n toy* : 



y 

fe3 >i.br 



Stb'si'f! 


'51^1^ ii J 

i I r<l^vj U <, Tj*fj 4 f) f^cfjj 43 | 

(/) (2,3) e (4,6) (//) (-3,7) 3 (-7,3) (///) (a,b) 3 (b,a) 

(iv) (0.0) 3 (sin9,cos8) (v) 1 I « ! A. ?1 

1. 2 j U’ ) 

^ i 44fi> *Nai3 33l4>(R 4(2, -4), 5(-4, 4) 3 C‘(3, 3) i 43 43 ° OT^rt\g 

C3, 44IB ii|'^>'Sr | 

« 1 4(2, 5), 5(-1.1) >s 0(2, 1) 44f5 %4 3 C3 ^ 44f$ 

8 1 ,4(1, 2), 5(-3, 5) s 0(5, - 1) 3T37 lig^sr 3>3f ^HTT f4 Rf wft 43i 

a 1 cw 1 - 5 , 5) 3 (5, A') *rsrtj<T<rft 4 . 43 thr 43 1 

^ 1 -4(2, 2), 5(-2, -2) 43^ C(-2-v3, 2^3) 44U> 3R3t^ *Nf4R 1 <£j<j 

*tMvu feR ^tr <#3 Ir*# 43 1 

H l CR3T3 C3, 4(-5. 0). 5( 5, 0), 0(5, 5) 3 Z)( ~5, 5) 44fS ^ 1 

br 1 4(-2, -1), 5(5, 4>. 0(6, 7) 43? /)(-!. 2) 3i3f b^is?j$ Ri^f^ RI Tf 

fR43 44 1 

*> 1 4(10, 5), 5(7, 6). C(-3, 5) t3^OT(3 *rwj C4B# 5(3. - 2) 43 R3TO1 3 C4IR^ 

R3tra 5p<rft 1 

' io ! 5(.v, >■) f^P*J C«R^ y -TO 43?. £)(3, 2) *£3^ RRtR 1 sfsrH ^3 CT> 

v 2 -4j'-6jr+13 = 0. 

M-V CW®i (Area of Triangles) 

<%m\ snfR faHj 44$ 333(3313 vbi^i *rt 43 cr ^ fev# f ^4 ^rai otto 433R 

3733 T rr i ^ 43 ? ^ *mi 1 4 ^ vsnwi 

R 543 >ii^iwj (.*iwh 31 ^ 3 forei fa^fere rtto fargBri foreai^ fR43 43 ^ 7 ^? ^ 1 
RT^IWj C<iwiwf ^fD fe^src^f.ii) 4(3 1>4'0'SrC*4C<g? (74-44^1 f^*# 4313 ^^3 

i ^C^C4 3TR3T f4«S? C43l^3 3f<T#«l (3T?;©l«Tra RSlft) ^3° 4fQ3 ? .Wf.3 J<! 



-snwi C* ^Z P ^ 333 l C3S33C3; 3fl3# 31 (TPHI^R? <5?f33 CTRBUwr f3«fel3 33i1^ 

<rt^?r ? >(M73 3131777 CA^M f3«f?I W’^f I $rf33 OW^ fMt? ^ I ^'i 

7 ^] in? fsr^cp^H 3T ^fsra ht^f? ®fhi 3 it <n 3^3 33 f?*5 3fc 

stfti 3173 s "srrsrai ^srra-s ?re£g» cw^ f3<foi wsi ^3 i ^c*)' 

3131(71 fefSr 3! <7^3^ t^ c f? 3*33 i 

* 1 ^ * : 

c^M^i fi*fo i 3 ^aj : iKos ABC <a3*fi> fe^Et C33TC31 i A(x } , v, ), B{ as , vs ) ® C(.x 3 , y 3 ) 

f ^wfD fsjj AB. BC *3 CA ra~H0S?3 1%^ 3T5 i W? f3*%(3 3(31(711 33C®£ 

AB , BC 'Q C'A 31^3 ^ fafa 3S3 i C333 : 

AB 3133 ^ V 373 r = v’(.Y| - x ,) 2 -i- ( y, - vs) 2 43*3 
BC 313? ’«' *TC?n-- ^/Vxs ~.r,r +(v 2 * v 3 )" 


-- ♦ 

AC 3i§3'(7t3i 'b‘ 373 b — ^/(x, - a;,)- +( v, - Vj)‘ 43*3* j A(x„ v,) 


^33 fe§^#3 ^i!3?iyr ’2,v' 3C3 


I 

A' 

A 


2s - a + b + c |3f33r*1t - 3T< %3fJ 04'73T3 33fli 



L A 

B{x y vs) C(.\> v, 

) 

.v - — ( a + b ■+ c ) >33>35 

0 

X* 

V ' 

fel 

^ X 


'D3iw ,v 3$®n fefosf? 3fa$tsjra i 

^11331 ’.s’ 43$ rt,/>,c 43 3T^T?,31 350Sft CTWIC?* f^TST'S?? 3*305 <#3 t 


fizF^St ABC >33 .4# 3i3? 'c'.BC 31*3 Mf a 43$ Cl 313? Wj ’/>’ 43$ 3f3#3i ’2s' 
3 FT A/iBC <33 C^3i355) yjs(s - a)(s - h)(s - c) 3«f 4353* I [3t3lf33s ®E3 3f«F$ 'Sffifsfs <33 3f3i3f^ 
75?$73i 331*4 <7?«3i ^*TC3 I fW^3: 3313^ OrW C303 ij 

f^TC^T® ^313333^53 3131771 3 f5f5'3 3T33.1? 357351$ (3131 3TS3 i 

gf^%; : fjjfjgjj r/ip^]^q i3 c f?33 t3f®f| 30TC5, >S3^t> 3H2J 31331 ^^IR/I 

(3733173 ^CQ? CW2|3^ f^*=fe 33^3 33 l 

^3133 3 i t /1(2, 5), B{— 1, 1) <a?'< C(2, 1) &50Sf3 t%3f5 %^3^ 1 <33^ wl'C!^ fes 

^135 3f3%sn <3 31^3 (>TCT13 313F.3 CWp 3 H c f3 33 I C333 3377(3 feg C3H3 ^rTSf 

33 <33^ <33 33^ 3!<3 I 


33t3H : ‘3TC*f3 f573i 0331773 ?77Tt : 







AB ^ c = Vf - 2) 2 +U ~5) : = v9 M6 - 5 jw* 


Z?C ^ Ml, a = ^(2 + 1 ) : + (! - 1 )- 1 = V9 + 'o = 3 

AC " 4 l*fl frtrj, h- 7 ( 2 - 2 )' + ( 1 - 5 )" =V 0 + 16=4 va^s 

1 . ! 12 
.¥ - ~{a + h -f c ) =■ — (5 + 3 + 4 ) ■ — - 6 
2 2 2 

.*.CW3S^ = /m.v -^i)(s~b)(s-c) 

= v 6' 6~ 5 )( 6 - j)(6 - 4) 4<jr<£ 

- V 6 • I • 3 • 2 .g^r<p 

- 6 ?V 

f&n (ft.-*! orr*i<n f^s *r# «flf& & <pfi5 far§® ? 1 

«rafef *JTS 

AB 2 =r : = 5 : =25 
SC 2 =,r =3 : =9 
CA 2 = fr = 4 : - 16 



y 



J 

► 4(4 5) • 


/ 

ft’ ; ■ ■ 



,C(2. l) ' ; 




fRB ii.io 


/?C : + C/V = 9 + 16 = 25 

■•• 4Z? : - BC+Ca' 

.'. ///?C i //fior%!^ST <3 ZACB j 

^ ** * 4(2 ’" 4> - '^-<4) w CO. 3) fsvcm %j 1 ^ ^ 

^ 4 * IN* ^ ! ffei otw 4 *ft ^ ^ «<? 

n*? fTv';: : * 


^sn«rf^ : abc ffea #^r ^<?n : 

AB - c = 7( “ 4 ~ 2)“ + !4 - (-4) | ' = V36 + 64 = VI 00 = 1 0 
BC - a = 7(3 ~( -4)) " + (3 - 4) = 749 + I = V50 = 5v2 44^ 
C/l = 6 = ^(2 - 3)" + (-4 - 3)" = Vi -f- 49 = VJo =5v^2 



fefl 


^i--Oo. ^6'sd 





^vs8 

<3*h, s = -^(« +/; + c ) = -^-( 1 0 + 5\^2 +5-\/2) = ^(10 + 10^2 = 5 + 5-v/2 
• ( 75 ^ 25 ^= ^s(s-~a)(s~b)(s~c) 

= y[{5 + 5V2 )(5 + 5V2 - 10)(5 + 5 J2 ) - 5yl2)(5 + 5V2 - 5 V2 ) ^4** 

= 5 + 5^2)(5^T - 5) • 5 ■ 5 W 

= 5V(5V2+5)(5V2-5) ^ 

- 5^(5 V 2 ) 2 -5 : = 5sl50^25 = 5^25 4** 

= 5-5 = 25 ^ 

aprs farygrfS ISs^t 1 c^i £C = C4 = 5v2 1 **K f^s#a ^ ^ 1 

^ort^m, //s 2 = 10 2 = 100 

BC 2 + C4 2 - (5V2 ) 2 + (5V2 ) 2 =50 + 50-100 
AB 2 = BC 2 +CA 2 
.•. 2 ) 1 ^ fan*®? 1 

AABC »WM>t^t fe^sf 1 

^r«ms^ A(-2, 0), 5(5,0) 4?? C(1.4) fafa 

<pg fo^S#? (WR *<i I tai^S# ft *OT3 ^5TR *3 ^ TTT’S i 


y 




5tfefs® 




(fyzj : >*.*;>) ffeg (Tr^ltFTt ^Tf : 

AB = c = y[( 5- (-2)) 2 + (0 - 0)) ' = v49 = 7 

BC ~ a — yj ( I — 5) +(4 — 0) = Vl 6 + 1 6 = 4v2 

C/i — b = -yji 2 — I)" + (0 4) = V9 + 16=5 

5 = -(£7 + ft + c)=^(7 + 4V2+5) = ~(12 + 4V2) = 6 + 2V2 

. • . = 7^ - a){s ~ b)(.s - c) 

~ 7^ + 2V2 )(6 + 2V2 - 7)(6 + 2 V 2 ) - 4y[2 ) )(6 + 2v2 - 5) 

= y[(6 + 2^2)(2j2 - 1 )(6 - 2 V 2 )(2 V2 + 3 ) 

= V( 6 + 2V2X6-2-\/2 X2-v / 2 + 1X2V2 -1) iR^s 
- V {(6)-(2V2) 2 } {(2^/2) 2 -l 2 ) = V28^7 =14 *f 


1 c^rwi <n^ c^n^+r trr to i 

: <R f^SRTOra <RIT ^Tt 4ft ^ 

f^fSr I ^ ‘>1l*IWj affSRsffc 7^ ^ 3 ^ I V 5 RJ CT ^ l C Hf 

t3J^^ CTO'S fas vQ?5t^ CTOF*1 fa# W ^ TO | 4 TO* *JRl* 

PTOPW5T<3PW TCJ! «TPTO l 

4 cro<? ctom to wrcerr^TT to 1 


***** > I ^ T>^m aft %f wra +f(i,0), 5(0,1). C(-i,0) 4?fc m-i)| g ^fD« 

fe to> «w>lwf ^ ^ <3 fa# fafej -sn^ 4 <j c*m*m fa# <ir i 


: to fH’rTTOR iTOjcsr ABCD yg ffi riS c**TOt TOTt 1 AB , 5C, CD ^ D^ 

b^\g£stl5a yfafa ^ ^ AC « 5D F^faffa R5cf 1 

^ ,45 = c = ^(1 -0) 2 + (0-1)" - V 2 4<R5 


y 




Sob 




^ BC •= a = ^(0 + 1) : +0-0))"'- Vl ; + r = v2 

AC = b = v'O ~1)‘ + (0-0) " = V 2 : - 2 4^ 

.-. ,4 C" - 4 

^ CD = c~ V(- 1 - 0) 2 + (0 - 1) = V2 4^ 

?Tt* /X4 = yj( 0 - 1) 2 +(-l -0) = v2 

<?r*l1 *«, AB = BC = CD = DA - C2 
/. F^^sr!^ <T^f <[t l 
■iHR, ,45 2 + 5C 2 - ( V 2) : + (V2 ) 2 = 2 + 2 = 4 
.'. AC 2 =AB 2 +BC 1 

/. c>'^'^'3Ti 5 v£j<t>jr> i 

.-. Fg^®t ,^5CZ> 4<l c*to*H= 2 x ,45C4? c*M*i>*i i 

f3J^5t 0 5C 43 *M*n, 25 = ,45 + i45 + 5C = 2 + V2+-\/2=2 + 2 jl 

5 = -(2 + 2 v2 ) = 1 + V2 i 
0 

/. f5s^s? ,45C <9? = -yjs(s - tf)(5 - />)(.? - c) 

= ^(1 + V2 )(1 + -n/ 2 - v'2 )( 1 + -Ji - 2)(1 + > 2 - V2 ) 3*t 
---- 7(V2 + 1) ■ 1(\2 - 1) • 1 3*f 4^ 

= V(v2) 2 - i 2 
= v2 - 1 <K 43^s 
= 1 3*f 

.-. 5|^6tw ABCD 43 =2x1 ^ 43R> 

= 2 43RF ’ 

■51W : 31??3 35RTC nt'3¥! TflTT i WfTF® 43 ^TJ '3 fiT$ '© C T 3^39 <.*r-4*P°1 *Tf'331 

Trra i CTC’Fipn vggcm c**m*k l^fw 3>3t 3T3 : 

^Tl$^ c t | j 4(— 1, 1), 5(2, - 1), C(3, 3) 43* D(l, 6) 3131 3*£3 43 3s^. 

'3 43>f[> fcf3T fsf# 3>3 43? t>'5^r1t><l C’SRTps'l 3>3 i 



^rsrr^ : .w-wi abcd cstcictf : 



= 12-2008 
=> .v ~ 6 • 1 004 43*3> 

^SF ABC 43 C^3Rf5f - Jx{s - a){s - h){s - c) 3*f 43 ><f 

= V6 - 1004 x 2 • 4948 xl -9773^6283 3«f 43*3> 

- v'49 ■ 000 3*t 4<F$ 

- 7 3*f 43*3* 

AA CD 4 2s - c + d + e - ( V20 -t- v 1 3 + y 29 } 43*35 
= (4-4721 + 3-6056 + 5 '3852) 43*3* 

= 13- 4429 4' 3*3* 

.'. .y = 6-7312 43*3* ! 

. ' . AA CD 43 = v '.v(s' - e )(.v - c/)(.v - c) 

= V6 -7312x2- 259 1x3-1 256 x 1 ■ 3460 3*f -W 
= V63 ■ 9744 <?^ 43*3. 

= 7-9983 43*3* 

•'■ 4/iCD cwm cszm = p • ooo + 7 - 998) 3*f 43*3* 

- 14- 998 3< 43 * 3 * 

= I 5 3*f 43*3* fsmff) : 

W 4 T : A BCD 3 *! 3 ! STj^ 3 * ^$T 33 * 31 CTOff^ 33 j 4 33£33 f <33 W(1 ;33 WT5F3 

f3 e ft?I 4 \5psTS 3333 ^ j 

o 1 srafs ^fRKsi ^1(2, - 3), £(3, 0). C(0, 1) 43? D(- 1, - 2) 

(V/) C5f3T^S OT, ,4#C£> 43*triF | 

(b) AC « £D 43 'C=Kl 353 43? ABCD 43*f5 3*f f^TT 3T^lt 3*3 ! 

(C) 'ZTIWUI c»4»g| f^ c f?F 3i3 I 

‘ ABCD t^'se?!?* f^irssR? ^n3i73 fsaf : 4 c^rrc-Tr ; 



{a) qfi a,b,c,d WOT AB, BC , CD W = S£> = /. 

a = yjO-2) 2 +(0 + 3) 2 - Vl 2 +3 2 = VTO 9^ 

b = ^7o- 3) 2 + (l-0) 2 = '[F+\ 2 = VTo 9^ 
c = ylc-l-O) 1 + (-2-l) 2 =Vl 2 + 3 2 = VlO 9^R* 
d = yj{2 + 1) 2 + (-3 + 2) T = V3' + 1 2 = VlO <£&* 

C* won a - b = c-d = VTO w 
.-. ABCD wr ^1 i 

(/>) = e? - ^Y0 - 2) 2 + (1 + 3) 2 = a/ 4 + 16 = V 20 

5D = / = V(- 1 - 3 ) 2+ <“ 2 ”°> a =^ + 22 = ^ 

Oi'sH *rm y4C = 5D TO 

^C : =(n/20) 2 =20 

^ 2 + sc 2 = (/To)*+(Ao)“= 10+10=20 

/4C 2 - AB 2 + BD 2 . 

.-. ^«rn:‘ ? trmt 7 ra $*f*n*T7 ^nft z,4#c otwi i 

.'. b 'J) s£|^fD I 

.-. ABCD 9^1$ <tf i 

(c) Fg^s» ABCD >93 C^m = 2 x 13^7 ABC 9<l re 
a^j?C 9<! cto 

tf-t-6 + c a/To + a/10 + a/20 
j = — 2 = 2 

jJ}^ML = 4To+S «i 

2 

.*. M5C 9<5 WW = ^s(,v - a)(> “ ^)(- v ~ c ) 

= ^/(VTo + a/5 )( a/10 + a/5 - VTo )( a/To + a/5 - a/To )( a/To + a/5 - V^O) 

= V(Vl0+V5)-V5 *V5(Vio - a/ 5) *f w 
= ^5 {(VlO) 2 - (a/5) 2 } = a/5 (10 - 5) ^9** 

= -v/5^5 = 5 ^f<9^R* 

.-. ABCD CW = 2x5 9<R> - 10 ^ 9^ 


y 



* 



'5ct>'>0<3 


*8* 


WI : : ABCD CR3RR (VTo ) 2 = 10 I 

* : ^0*^ tPTlCW RRtWJ C^P»f : 

4t *f 4<J>^ l^'iCer-sj *HIBM RRRR ^ ^ 

^rm i <i^'»c'st<5 %#rjs ww c^s^\ ftefa | 

c^g 4^' rr^i? wr ^ '3>R c t ^n ^ttsri ^ ®ff^?r cs^^rr ftcfa ^ 

^ «ff»fli> *rf*f fac^RRSR Rf C&ft^NRSR \ST^f ^Pshfoos (.^4*M ft«f?f ^TTR R | (R^s 
C^R5 I ^R?¥ wra WR R SfHT ^ Rl I f%® istfafo? r^j vSfTSR R^sf^ 

CRR Rf?T 4R. i R *PiFfe> C^RR^T facfs RR*> Rf?J | volt Rsjife *PRRS s^cfi 

^ SfWRR | * R W fi^S? « ^$S5R CW?f jRfoj? CRHr $R^eR Rf^RRI RTRt 

<Ml 3ft«Tf : 

li^WWJH W1W f^ta RRRt 3JSf : 

*^’ ^(-'i’J’i)i ^(^’. v 2) C(x } , \\) tsr^s? ABC *5? fo*fii> i ffeg ii.ifi- ii)g 

A, B 'Q C fR*£ RfBR iRR^S fRR> TTpgfRRl I 



^’S®' A BCDE' 4? CW1 = f^STO ABC 4? <7*MRr +gfRf ^ ' i| } M W ACDF m C^pr 
= JjffafeRsiWS ABEF <33 + SrHfwRWS BCDE c^aRgf 

^5R°v ^nRm Rtt, 

ABC ^ = $lfafeaTCWai ABEF 43 CWR + BCDE 43 

CW3W*\ -StPtoWWS ACDF 43 CW5Wf r 
.'. fe^St^g ABC 43 c^aj*p«i 

= ~ x (BE + AF) x EF + ~x (CD + BE)xDE-~x (CD + AF)x DF 
=: -O’: + v, )( v, -.v,)+ |( v ; + r 2 )(.*\ - .v ; ,)-|(r- + v, )(.v, - .v,) 







= - {.v, v, + x, v, + .\ 3 v, - asv’i - x 2 y } - x x v 2 - .v, v 3 ) 

-'Xxk 

“jv, vs r 3 V, 

iXxXv, h <vs **»*™ ,J/ ,y - 


(^fnpR ®«iwri fas ^ wsfs fejw £o ^[’Gin cms .v, v, +.v,v, +.v 3 .v, w 
71 ■SWI^JS fa? -- .V, V, - -v 3 v : - Xj >v 


i 


&..-1BC -0* (JWSPOT : 


A% -V, -V, ; 


Ji r : 


<rr*a wns w^4 ct ^ *&jfovs c^m f4 c fer<t c*m 
i A ‘ ’ - A ' A ' | m*nt #fa? fa-rlr® fac?p 3P? i 

| V, r : V; V; j 

i I J(2,3), 45.6) 4*?. ( ( - i. 4) ABC <JM*nfafa*3 I 

TRttflSf S .-1(2, 3) , BO- 6) 4*? C(-i. 4) *Mf faflfa* cshsm i 


/use ww - 


1 ] 2 5 -I 
2 1 3 6 4 


<4 


-kzT 


— ( 1 2 -v 20 - 3 -15 + 6 - 8) ^ ^)<P<P 


- -(12) <61 
= 6 '<4 «p^«p 

V' feS : 

^pjt^jef * 1 ifpffft fia^ERi foi# -4K 41,3). /?(5.1) C(3. / ) ! A/fSC 4<f 4 '<4 

^cpi ‘ r ' 4$ ?fgr*o fafe <r< \ 

: 41. 3) . 8(5, 1) v£)<r< c;(3. r) w<l #n>H fa’ffte fa?P tal>4 <toi A/fSC 

C^TfSpri 




U »£!‘<P<p 


l 



= -^(l + 5r + 9-15-3-r) 

= i (4/* - 8) = (2r - 4) 4< 44R* 

| (2/- - 4) | = (2 r ~ 4) - ±4 
2 r = 0 4T, 8 
r ~ 0 4T, 4 
: r = 0 . 4 

4 ABCD 44sft> i b^SrlB* "BT# #< 44T3K4 A( x,, y,), B(x ? , y,). C(x 3 ,y,J 
44? £>(jc 4 , y 4 ) 44?. 4,5,C,D C4 4fel 44i>T4 f44?N C441 414^ i 



44*f ABCD 44 c^ts*p«i 

= ABC 44 c^*p«1 + fl^SrTOI ACD 44 


X, 

x 2 

x y -ri 1 

Xj x 3 

x 4 X, 

V| 

y 2 

y 3 y, | 2 i 

>’! >3 

- V 4 >i 


= ~U| >2 + A 2>’3 + *3.V| - *2 >’| “ X i. V 2 - X \ X }) 

+ -~( V I >3 + x x v A + x 4 y, - x,y, - x 4 y 3 - x,y 4 ) 

1 

- ^ A l4‘2 + - Y 2>3 * - V 4>4 + Vl “ -<y ; l - X y. V 2 - -V 4 y 3 “ *,.V 4 ) 

= _1_ -V, x, x, .v 4 x t | 

2 V, y 2 v 3 y 4 y { \ 

XF*T1~ , ®t& 's4 ’tf=f®-A'S[-io^i 





* 8 * 


1 |x, x 2 x, x 4 x f I 

ABCD ^ cro<p»l = - ' 

2 | >'i y, yi >4 >1 1 


ABCDE (ffeB : ^ . 4 (x,, v,), B ( x 2 , v 2 ), 

C(x, , v,) , D(x 4 . v 4 ) <j £(x 5 , v 5 ) 'sr® *jHwn ft' 5 #'® Iwp 331, ^c< 

ABCDE 4 ? TO*i>*t ferpT TO /JCO 'Q / 1 D£ 4 ? TOwra w^f i 

fa'S'SriTO « ^ ABCDE ^ toj^ 

] Ul *2 *3 - V 4 *5 - V 1 I 

2 I >'] y y? > : 4 y 5 V| | 

-i) ^.a l C< l*IWC»f f 4 s,^ 05 vs 1 ^SfRf ^r/srS ^R^Pa 5 ‘^fic.'s C^JTpsI fSjcfa 

4><lf ^T[31 l y 



ffejj : ii.ilr 

r^'T 'b ^ ^st c^m'<i crow to m cto^ | 

j Sffs’fP'R ^ 1 j 


v© | ,^( 1 . 4 ). B (-4, 3 ), C(l, - 2 ) 0 ( 4 , 0 ) b's^'SK.*^ ABCD < 5 ? c+^^M 


Mg ^ i 


: f 




ABCD 


_ 1 _ 1 
2 4 


-4 l 4 ! ! 

! 

3 - 2 0 4 j 


= 1(3 + 8 + 0 + 16 + 16-3 + 8 - 0 ) ^ 
2 

- 1 ( 48 ) - 24 M 

i 






^80 


ii 

i i A(-2, 0), 5(5.01), C(l, 4) 3«rfOT X4BC 43 i 

(i) AB. BC 43° v CA Rf^3frNj43?. A ABC 43 Rl3%n 3R i 

(/7) Ql'0'Sff5<1 f^®fg <t>3 I 

^ i Pu^hs 1 ABC fsFgesr? CR3RR ftcfg ^ : 

(/) ,4(2.3). 5(5.6) 43^ C(- 1.4): 

(ii) ,4(5,2). 5(1,6) 43?. C<-2.-3) ; 

«i OT«fT« C3, .4(1,1), 5(4.4). C(4, 8) 43? D{ 1,5) 43# 3R| vaff<it33 i 

4C "S BD 3i^<i f^r^frr 3R i RRR?fg3#3 tsr^c^T? rriw f^R ^ptfsr^ ^r 3W 

Pr«fg 3R i 

8 i A(-ct, 0), 5(0, -a). C(a,0) 43? D(0,a) *Wf3f*l$ ABCD b^^lL»<i ? 

Cl C33T3 C3, (0,-1), (-2,3), (6,7) 43? (8,3) f^feOTt 43# WtTOTO?! R?# #3 I 
3»4 " i 3(.?i<i 43? (, , sfiii *p«i ?r i 

i fe=# f^r ^RT^ 33T43R 4(-2, 1), 5(10,6) 43? C(a,-6) i AB = BC 77 43 3^T3J 
3RR5R f^'tri ^l 'a' 43 3TR3 3RTC3I OT 43 C^4*H fStfg 33 j 

Si A, 5, C T^?# ^RT^ 33T3RR ^(a, a + 1 ), 5(-6, - 3) 43? C( 5, - 1) I 

45 43 <R3f 4C 43 <RWR fW V/ ! 43 3^f3f 3R 43? f^§S#3 (Rf*ftT fstffl 3R I 

tr I fa<3[p$ F1^5RR7^3 (R=43R f343 3R [33ifs 3, 3i3$)3 3R] : 

(/) (0,0), (-2, 4). (6, 4), (4,1) ; 


(ii) (1,4), (-4, 3), (1,-2), (4,0) ; 
(Hi) (1,0), (-3, 3). (4, 3), (5,1) ; 



^88 




fc I OT, .4(2, -3), 5(3, - 1), C(2, 0), D(-l, 1) ^ £(-2,-1) 

1 1 <j< <il<P^S | 

io I 4^# y4(3, 4), £(-4, 2), C(6, - 1) W £>(/?, 3) W 

fTO> ’BTRf^ | ABCD C^ZF^l target /1£C 4<3 CWt 5 !? T TOI £ 4?! 


*y8 WWl>M (Gradient or slope of a Straight line) 

{Coordinate Geometry’) TJ1»T (Gradient or 

slope) '4^7$ ^ C^T?I 4<R 7T?TO*IT?[ TjT«T ft'fal? i TTfTO KHsfT "TO 

»i4TO *rra ?5*t ^ «t ^ftrsrm^ to i cron w^n ^ fro 

irrtsra wh«ib f*t4% ^ otimmh fro i 

(TlTOf TO ^ TO*T fata fa# 

*i?rt Rt^r® c?rora ^r *tro ’tfas fasts ^srtM^n to i 

^ eto<j 7paTO*iT fafaf to ^rat tot 

OPffH l 


TJt^T (Gradient or slope) 


ffeu 4 AB Rmm ta i C3«l# /4(2,3) « £(6,7) faj fe ^ifaR TOCS i 

ferr^pTO c<j*r# .v tof? fa?p<i snw 0 cro tors i >af cro 0 tot oj^fsj^ x . 
vilC^ ^TfW AB ^v^TO^ ^ ‘ e #5n c t ^Tpr® TOC& ^ffaTM I Wfftfa® W[Wf a B 


in^f ( Gradient ) m CQ 


v yf*rrc$3 ‘ p ji^«i®*-i 7 — 3 

m = - ir~ r- = 

x ^T*TTC?<f ’im^ 6 — 2 

.’. AB C3*TT3TO {m ) = 1. 



* 


r 



AB A(x { , v, ) 'Q B(x ^ , v, ) f^T 'Slf^SR ^R '®^R <iR FfR 

(m ) R 3 '^TRRt 


: h .^> 1 | i!££ | - _^L uht sj<pm i 

wi 

y 


Xi - X, run I 



C<p1c-h 1 Ji^eiw^n SIR! .v ftjtRR RTCR (R 3 ! 5 ! 9 ■Q T?t®T m 4R RCRT R^R 3 

^C*Tt, m = tan 9 

fsaj ii.iS) v£l AB (RRtR C^ua RRRFRRR UIR m - 1 wfR. tan0 = 1 
Rf, 0 rz45°(^^^ , ^ rfet ) 1 

vSnKo't ^ i 'aRt ^d%5Ft^ »i5i«iw^fR RR rr i 

(a) A( 2,3) W 5(3,6) 

( b ) A\ 2,1) 4R°v B'{- 1,4) 

RRTRtR : 

(a) AB CiHTRRR = —=d*}_= ^-5- = - = 3 

run 3-2 I 

vs&T 4-1 3 

(b) A'B' (R*TR TTfgf = -T-cr-= = = -l 

-1-2 -3 

Sira : i}.*o 

: fsai ii.^o CRtR 3 C^t^TF TO5, .45 (RRR UlR (Gradient) RRT^R 3 (R 3 ^ 

i RHRIR, ^SR 3 ! fea (RtR 3 RfR?FT? (R ,4'5' (RRR UH ^R® ^‘ 9 t^ (R 3 ! 5 ! 

1 

^m° v 'aiiwiwi crr 3 rhrfs ^nf? cr, rrh^r 3 ^ri crrt rrt x 

*MfWR falRR RftR (R^ef Tjfffj tltcfi^s s^q C?J^n 'aRj x -'^OR iRT^R 5 fRZRR RUR 

^SR*! SR 3 ! 5 ! l 

(RRR ^fRJ ^RRT 'i'iiwt'1 ^£R -m ^5T Uc$F& RT^HRI RT1RJT <t><ll 4.WT : 








(BfrEKfl 1 * i A, B C f^fi> f?*«j? W^ (2, 2), (5,2) 4?° v (2,7) i 

.45 « y4C gwt ^ir ?s? i w /I5 « ac c?wt? w\ ?rt i Y 

?rawH : 4!w^!5 a b y ac c?*fi w ^rar ^rr : 

f52T <?WT Tfl? ot, /T5 c^^rr x -*im ^T$?[*t 
4C C?r*il v »I»I|«?FI i C?W*T T5T®T, ~ 


trBT 5-2 3 


AC (SWEMJl*! m =— — — 
x, - X. 

.v = * =2 *a?s. a -x - 0 


wi ?rti ?rc? ^i, ? 5 T?«f 


nfa :< = x vss? c^^rra' i>m wf ttt? fog y -«h*sm >1111^ f*r ^ , 
TTtsff^cns C^T?7U .4(x, , y, ) « 5(x\ , v, ) foST wfolR ^?7yf 


v. - V, ,- 

?T, m = -- — — '*Pr x, ^ x, "5? i 
x, - X, 

X-, 33T. C?^ v -W^H J|W1 wfo x «*[? W? ^ ®T9 

C<?*IT ??R? ?T *!T$1 OWT ^ tfi5T ^ 1 ^ UT®T f^^TT WRIT'S *T? I 


W?T : ffeg <D ,45 C?*n<T CHW4WT fojU 5 ^fo, V = 2 4??. ,4C C3W? (.*ic,<Plc**l 
^vgf oisfo, x - 2 ^ AB ^ww^ir? ^r^lfo?^ v = 2 4<T“ A C •>i?l<p?i c t x - 2 ; 


& gffc?cj- \5 | A(~ 3, 2) 4??, 5(3, - 2) %? N5jf^"3F^lft CiT^fT? IStST fof? ^ I 


TfsrtifF : ,45 (SW? ur®r m ^r, 

v 2 - y, _ '3^ _ 2 -(-2) 4 _ 2 

m - x 2 -x, ^ -3-3 ” -6 ~ 3 

uH ^ c rr^ ^.'GTTtTT rwiItj x -^c*^ 
fo^RT ^IWl«f j 


8 i >4(1, - 1). 5(2, 2) <a?t C(4, /) fo*i %=# 
"5^ / ' 5 TR ? 


y 






: A. B -Q C ^'Girra AB 'Q BC C3*n?r UM 4<Ft ^ i ^o?rf^wsral ' ! Tlt- 



fcTO*T <t I A(t, 3t), 5(r\ 2r). C{t-2j) mi 0(1,1) yf^ f^x i /15 W CD 
3T4Rs5<iM ^ t 4<1 ^ i 

m\m : ,45 c<r*rra w\ m = — — ^ — — = -“- 

r-/ r(/-l) !-/ 

co (am si*ifli,= — — — - — — . 

■ 1 — r + 2 3 - 1 

AB 'Q CD GKf >rsrra<rffi ^r, /l B <3 CO CSMRI m MK m , = />? , 

„ -• 1-/ 

1 -t 3 -/ 

<n, (l-/)- = -(3-o 
^1, l-2/ + r = -3 + / 

^l, r - 3/ + 4 = 0 
*JT, / = -l 2 

^ ^KJ -1,2 

i CJRS A <3 B >r?!'««1W^IT?r FR ft*# ^5? I 

(^) A( 5,-2) mi 5(2,1) 

(*) AO, 5) mi sc-l, - I) 

C*t) A(U) mi 5(/ : . t) 

{^) A{tJ + 1) mi 5(3/, 5/ + 1) 



*8tr 




^ i ffa# faff fa 5 ^ A(t, 1), B( 2,4) w C(1,r) t 

0 1 C t f*T!'6 CT, .4(0, -3), 5(4, -2) C(16, 1) fa*£ fa^ ^ ] 

8 ! A( 1, - 1), 5(f , 2) C(r, t + 3) W\ t 4? fa# ^ i 


C l .4(3, 3 /;) 4<re 5(4, p 2 + 1) fa'i’faft C3*Tt?l - 1 P *TR fa# i 

0 i amw OT, ,4(«, 0), 5(0, /?) w C(l, 1) ^fa - + -[-= 1 i 

« 5 

•=1 l A(a. b), B{b , a) cf — . -1 *f*0*l ^ CT. a + b = 0. 

Itf b) 


sjfg, .i^fa fafa% >T<ro *n L' ^tfafafaSfa^ .4(3.4) 5(5,7) ta ^ 1 % 2 R ^ i fas ii.^,8 -fl 

CS^fTfa O^TICTT I 


xst^w .45 ui®f m 


7-_4 

5-3 


3 

2 


( 1 ) 


*rer <#. 5 (a. v) L 43 •$*& 43# fax i ®Kw 45 CS'tffa ufj 


m 


v-4 

*-3 


•( 2 ) 


fag AP « .45 3RPTC3T<f! WTO fast?3 UFf *rerR l 


'»! 

= m 2 


*1, 

3 _ v-4 

2 “ A- 3 

[(1) « (2) 

^t. 

oc 

cv 

II 

o 

rn 


^T, 

2 v-8 =3a-9 


3t, 

2 v = 3 a - 1 


31, 

3 1 

V = -A 

' 2 2 

(3) 


5Tf3t3, 55 C3*H3 m m , 


m 


5 - .V 


.(4) 


y 



fazs : ii.^8 


.45 43?. 55 GNIST?!*! *PlH f (l) « (4) 


m , - m t, 


31, 


3 

"> 


7- v 
5-.v 


[(]) n 3 (4) c«(^ *tf?] 



Sc&vosi 


$8* 


^T, 

?T, 

^T, 


15-3.V = 14-2 v 
2 v + 1 5 = 3 jc + 1 4 
2 v = 3 a - [ 


(3) -s (5) <4^ >i i ^[®<ns. -*i5j-q><i®f (3) (5) ^7^ >)<M(<J*IT L 

i ^ <p*ot c'F*! to? ^5l<p<i c f (3) ?r (5) x y 4? >ivft<M cf 4 <j° 

5Rp rc?wi Uw*i to i <js=n to x v to 4 tof® to tod ^?n 

f^f*! TOD ! TOfjro? c f (3) D! (5) CD* SfTO D^Df TTRJ- 


v=--~-v-l (3) DJ (5) 



V - 4 

3 

3fTOT 

v - 7 

__ 3 


x - 3 

”2 

jv— ~5 

~ 2 

TsriK, 

v - 4 

_ 7 ~ 4 


v - 7 

_ 7-4 

A- -3 

~ 5-3 

A' -5 

" 5-3 

®r*K 

v - 4 

= m 

oJTOT 

.v - 7 

= m 

A- -3 

A' - 5 


tottoto tot to. Dft f^fg froj ^( Y|< V[ ) g( x 

OKlf^sS TO, vSl^p] T5T®T 


V, ) CTOWI TOTODTO 'STO 



tos. ^ dtomto tot®d1d ?r5)<TO c f to- 


— --- = tn (6) 

X - .V, 

- — — = m (7) 

x - x 2 

j i?l<i i <j c f (6) $,t® *n^- 

V - V, = m (X - .V, ) (8) 

Dftwf (7) TO® *fft, 

y - >’» = m (x - x 2 ) (9) 

.\{8)tos, (9) to® wrot toto *n^ to-to^to tto m to*? to?. fStfEfB f%^ 
(.v ; , r,) DT (as, is) <p<h.«i CTOlfi><! TOc®3k (8) TODT (9) TOT fvrcf?j <ro| 

TO 1 

ji51<p<j«t (6) to? (7) to® ww *nt- 

v - V. v - is 

m =■■ — — • ■»- (10) 

-V - A' | X - AS 





Sc&'sd ^5 


\<to 

(iO) m, *ra*rmt t^x ^U,.>’,) ^ #(* 2 >.v 2 ) ^ 

'4<fC5l 3<f <T>tC'®^l?4 TO 

^-.vi = V1-.V2 „ y - yi^yiziL ( id 

A~A, -Y, ~.t 2 *~*2 a 2 -a, 

V, - v 2 >’2 ->') 

<.*u.^, m = = 

Aj -* 2 X 2 ~ X \ 

^n w i re i f^rs 5 toti *nff» « 

3#^ *\* sa \ to 1 

^ i ^c T ^ ^ 4) * 7) 1 

7 - 43 , 

: ,!£ C^TO m - ^T- = — — = -• = 1 
TO! 6-3 3 

( 8 ) ^mi^TO .45 
y -4 = l<A- 3 ) 

^f, y — 4 — _y — 3 y - V| = mix - a, ) ( 8 ) 

^T, v = x + 1 

^rsftwt (9) <JK^!<J TO /l# CTOI 3#^®! 

> - 7 = l(.v - 6 ) , 

*T, y = a + I I v - y 2 = m(x - A, ) ( 9 ) 

7#^ (li) tototo /is c<i*rra 3#^ 
y- 4 _ 4-7 
7^3 ~ 3-6 

„ y -4 -3 , 

^1, = — - 1 

a -3 -3 

^!, y -4 = a -3 
<rt, y = A + 1 

: 7J3J (8)^1 (9) ^t (11) C TO l OT lfc W TO ^ c?i^ fafa ^t 

7ff?5 I < Mt'® m& l 

* I *raro*n<! m 3 (-2,-3) fcmft i ^ ^ i 

: C'f'STJt ^TTC5, W\ m = 3 
(a,, y,) = (-2.-3) 

.'. C<T*f#?I >i?l<p<j e t, 

(y-y,)= tn(x — a, ) 

*T, y — (— 3 ) = 3 {a - ( - 2 ) } 

<H, y + 3 = 3(A + 2) 

^t, y = 3 a + 3 







« I TO®IGMT y = 3x + 3 RRf§ R*X Pit, 4) fro? ^T%TO TO I P %x? Jpm R% 
TO l x TO?. y W<4»<yj A 'Q B R^jc® (^f TO3 i A « B R^-tf R«R TO i 


: Pit ,4) R*|R y = 3x + 3 C3TO 'QTO ^ R%5 S'QTO P R*p XW^ GUI* f5^ 

(satisfy) <rc<i i 

4 = 3.t + 3 


^f, 3/ = 4 — 3 

*, t = i 

3 

/. P R^XFTTS Pit, 4)=pQ-, 4j. 

y = 3x + 3 C^^ilf^ x A R^C® CTO i 4T0S?$ A 

'ait/R ?TTOT R^jC'S y TO "TO *RJ i] 

.*. 0 = 3x + 3 
*r, x = -\. 

.'. A R^ $hl$ (~1,0). 

^TTO, v = 3x + 3 C^XtftR y '»i^» c<f> B R* v iC'S CTO to1?i 
B R^ ^ x XRI'^ 0 i [CTC?\j y ^C'SR ^TTOf R*^c® 
X TOTO^l 

.’. y = 3 • 0 + 3 
*T, y = 3 

.-. B Rp^X^ (0,3) 

<p|C'o-^tJ WI AB ^sR i 


R^ C^lfD y X’Kf^ 0 [c^lW.'J x 



r 

ftai : **.*<? 


AB C3*nfi> x (-1,0) R^w TO?. y (0,3) CTO TOKX i x TO TO *fTO 

- 1 y = 3* + 3 C3X# jc'^CO CTO TORX I TOT ? y TO TO 3 GWTffr yTOW CTO 
! ^TOl? CS^flftR x C.?1<P — 1 TO? y CTO<?> 3 I 


*W ( Non Vertical) 4TO TO*nsTO ^TO 6 ! *i»I1<m«IW RtJ|l'S><hC*f stTOl TOT TO i 
[ y = mx + c ] 

4*TT!7T m CTOtR? TOf TO? c, y TOR CTOTO*f l m > 0 TO? c > 0 TO TOT CTOff& Rear 
CTOC*fT TOTf 1 

TOT5 y ^TOR TOTOH x^TOH 'STO TO3TTO ^TTTO'f ^TfRlTO x — ci \ Rn 
TO$«I« x WTO TOTOH ’atfK, y WTO «*l? «TTOTO 31TTOT ^fR?4 y-h Rg 

«T^%?I 'c ’ 4? TO TOXT^ ^TO y = mx + c C3Xtft> y TO^<I TOTO 5 Rr 5 c tjR C^t 

TOTX I m TO *HW (w? = tanO > 0) ^<3TO y = wx + c TOT fevfjf C^T 1 # i 

'a 'Q 'b' TO TO^TO 5 ^TO x = a y TOR TO Rw ^ y=b x 



'SCO's si s'lf'fco 


'a','b' o v ^ c^rra frog c^f^rn^rt ro®n i 







< / m = te/iOxi 

C>0 " 


y - b(b>oi 

—pf 

, ^ f 

t 

b 

» 


° 


* X 

x - (a>o) 




froj <3 'Sjtc^l&^f wf5R| '” ! T§ <R<^ <*1(5® c - 0 ro«T v = m.\ 

C?'<f1w \ciR**j (0, 0) Iro^I m*, a = 0 v b = 0 ro^T v I fe ii.^r 

x WCSF3 3 i51^ c t v = 0 
OSR^ y x = 0 

VS^‘1 8 I y - 2x + 3 = 0 Cg^JT? T?R 'Q v WF^?I c^r^!°*f <R I ^TO^tTI "TO 5 ! C p f^TT'Q I 


: v - 2 a- + 3 = 0 

^T. v = 2x - 3 l v — mx + c ^H] 
UW m = 2 

v '3JC.*SP<1 C?^<p|s x f c = -3 


A [v’Oj ^' v " 5n ^ - v = ^ a = -^-| 

B 1^5? (0, - 3) [ y x = 0 ( v = - 3) ] 

<f i ic'®'^l'si wt cg*nfi> c^^nwt ro^n i 



ffeg : ii.** 


<? I A(- 1, 3) W B( 5, 15) ^ 

X -^T 1 ^ 'Q y ‘oTORS TRflZRSf p <3 Q f<l*j<,\o C^T <PW ! PO 
?#3R c i ft 1 # gsg 431 PQ 43 M ft# 3*3 I 


: y45 C3^\3 3^3^ = — — - 

* + 1 - 1 - 5 


-12 


^1, v - 3 = 2 a + 2 
^ 1 , >■ = 2 x + 5 


•( 1 ) 








i I fats? ^5?J'St«TI «f3p ?>? : 


i ^ fa^? ^ facfoi %rrtnt<m?m ^*itwt?i mm c^^r 3 ? 1 

ii v - 2x + 5 = 0 c?*rt? t>f? 2 

iii 3x + 5y = 0 c?wifl; ’sp?fa^$rr§t 
fats? (.^i^fD j if 5 < T ! ? 


?\ i 

*!. 

ii « iii 

*f. i 'S iii 


i. ii « iii 

i-s(s-a) (s-b) (s-c) fa -*n s Wf t?m?- 

?>. 0]\»C'S7<1 t^ZjTps'f 



n. fa'Oto7<1 wfafa^t 







?j. 12?^^?^ 
*f. 6 ?^f <a?s?s 


15 ?^ 4 ?>?> 
?. 60 ?< 



A( 1,1) 

AB C?NT?nrffi 

2 

*t. 0 

i x - 2y - 10 = 0 3R?. 2x - 
“2 
n. -2 


5(3, -3) 

-2 

*1. 6 

-3 = 0 ttprsm 'Q*pm 
*. 2 
-1 


to i y = £+ 2 W 2x - lOy + 20 = 0 

*x^lu f%f| *t. 3'^ (R^TT <K3 

*t. >wn<m *i. c^^rtw ’Rp 0! i?^^ 

^ ! y = x - 3 3Rl y =- x + 3 33 

*. (0,0) *. (0,3) 

*f. (3,0) (-3,3) 

fitRl \S?*IT3 b « & ^ 5ft*{3 ^33 Rt'O: 

x = 1, y = 1 

b I C3*ff33 X WRJ C3 f^J C^T 3RR 33 

(0, 1) < (1, 0) 

n. ( 0 , 0 ) ^ (i,i) 

& I 'a|'*P3C*IS RTE^ OT ftsf? 3RR (5? C^IRF^ 

1 


1 33R5 

'?!. 4 <K 33R* 

io ! 33>1^ (.3*113 ■H?l< !> <l c t lR*f?I 3*3 3T (2, - 1) f^i f^C?l 3T3 33° 3T3 R=1 2 . 


i34><? 

2 

«t. 2 3< 33*3* 


i facets* f^£3 ^ halt's R3®TC3*IT3 3 T§t^ e t f3*f3 3>3 l 

(a) 415), 5(2, 4) 

(b) 43, 0), 5(0, - 3) 

(c) A(a, o ), B(2a, 3a) 

I fat^l'S’ SjRlWC'i >! *(13*3*1 lR*f?J 3*3 i 

(a) RR 3 33?, y CRi35 -5 

(b) R3 -3 33° y C$33* -5 

(c) R*T 3 33? y 0^33* 5 

(d) UM - 3 33? y Wi 5 

IS^IwI'SJ* &R<.3*I1 33*^ ^ifvoC®! 3£^ C33T* I 

[3$ (R^ fpr^? *n*(JCT bH C3t3Tt 3HR 33° y -^WCJ C^fWRf fft?3 3F»J C331 C3*R R|F«fFt '^H 3*313] 





v® i x w 'Q y crr fa#'© ^ ^pgt fafa R3 i c<RRR4 i 

(a) y = 3x- 3 

(b) 2v = 5jc + 6 

(c) 3.r - 2v - 4 = 0 

*8 i (A, 0) fajnrtf 'Q ^ >k«i«r? >iSfl4o*r k 4? ^rtwi fafo w i srf*r c^^nfS {5, 6) 

\sc<3 k 4^ RR faf?I I 

i<? i {k 2 ,2k) faqpfffi 4R4 - GrtR RfRR«r R<I i Tff^ ca’flfl# (-2, 1) fa* 

k 

*r©4*i <pw, \sM k 43 R®l<0 SIR R4TI <P? I 

)>b \ 435f& C3R A(~ 2, 3) faj f*BJ R3 R? UR ^ i RRR C<R# R*r ( 3, k) faj fag R3 '5C3 
k 43 'SIR 3>vs ? 

>^i 3 43>f5 awt y4(-i, 6} fa$ fas sts 43?. a: to 5 fajw c^f ^ i ^ f^nff 

^R 43# C3R .V TO C(2, 0) fajITs CWR ^ I 

(a) 45 « AC C3R3 5#w«f fafa R3 i 

(a) A ABC 43 04R«1 fafg 3R i 

iV I C'f^T'S CR _>* - 2x + 4 = 0 43? 3 v = 6a- + 10 C3R33 33~33 C53 3*t3 R | C3RR3I3 faf 4£3 
3TNJT 3R C3R RftWf ^|D<I RRSR Rt I 

i V = A + 5, y = — A + 5 43? V = 2 RSfRRCf f'S*# 43# finest 51 f^S-sfD 3R fafaf | 
fe§^#3 faj RR 43? C^IRe’f fR«f?3 3R I 

^Ol y = 3a + 4 43? 3a + V = 1 0 C3RRR3 C53fap RR? f3«fg 3R | C3RRR3 faj ^ 43? 

A RSRtS tafSiJSR C^SJRet fafs 3R I 

** l *Pn*t 3*3 CR 2 y — A — 2, y + a* = 7 43? y - 2 a - 5 C3R fa# Trefaj (ConcuiTent) srtffc 
4R^ fa{ fa^ Rfa3FS RC?f ! 

** l y ~ x + 3, v = a — 3, v = -a + 3 43? y = -x - 3 43# 5^§S5t 3 R# 3R fRtf*! <PiR i 
RTR <ij?t f^fiJ f%^ fR*f?T | 

^5 i c 5 f'eR 

3x + 2y = 6 

R. 3R3 C5Rf& (R CT f^JC® C^ff <PC<5 "R fRf?I I 

rwm *ffo© R?r*ra 9 ftRR c i r?i 4^ (spnfl? rc«i ct taj^s? 4^ 

04<P°1 R? I 

’T. R^RI 4R R? fRR^R RC? 4<l 'Q’R 4<J^ 5 4RR ^W'oiRHB Wg ^\»f^ RR 

R?TT RR I WgUl R>I2f CR3T5pR 4^^ RW | 

^.8 i OrSR RTC5, A ( 1 , 4a) 4^ B (5, a 2 - 1 ) f^IRnr^ UR = -1 
<JS. (RR'S <AI, a 4? tj^fS STR <]C«JC 5 I 

a 4^ RRJC3H WR (71 R'3?rt m. 4R P, Q, R <3 s, PQRS- 4 ^ 04 

fa'fa l 

?t. 8'$^lt5 RRSf^ R R?T^? 4 RRfTC?! C^RR RRRS ^>14, RTR1 R? I 



wrsr?n ?nf*t ira? 43 ««ra srr «nf«if«^ aitara srnn*T fswft i fas r^tr *if*i *fre*r 

«!TRi7^ft frPTfaR #RFR <FR3^I RJT 1 ^ ^<T 1 ^TIT ^Tt ! <i^C3 ofWRR C®!* R]f*R SflW SfRTSR 5 $ | 

»£i^ ^^thr ^stprt *nf*t i 


c*fR f^^Nri- 

> iR^Tt? R|f*1 « C*^ 3#i 3«faT ’TRTR i 

>• r^tr ?nf*i 'S RtR <nf“f 'Sj'slr.'p<i jiisjwt Rn^rn v >i^c < 3 1 

r >!V|H C«$?, C«^l G *I<3R C«S<1 ^Tj^TT < M(,'S m<IC<l i 

> c»k<w rr s (RNfijfa <Tx!^rri *rRR i 

r r<ram rthh <r**i ^ ri?^ i 

r f.'S${,<1<] (R^TR ■®fcj\s < p 'G J3<f'<f> f/o^ ^TNTT <P <!(,* ‘'TisTR ! 
r C«BW<J R=Tf?I tjfa'S^ G ^TfsfTi ‘TRC* ^fRTR i 

/r !',-»§(’, <]<J 5]|$jRj Ufen Wlfsrf®^ >1*l>ljR ^IHt^TFr ^5*iC\S *|RR I 

*o i c^ih ?if*t 'G c®t? ?nf*t 

(^•nf*w«H g?I<]r £IT?I <i-g<i *lfe*in:*ni siRl'SM ^J i 5 R.fsf.. 3 fafaU, 1 2 1 >W. 5 f^f^!?, 6 ° C 

^'oiift? m\ r^it^r ^33 2 wj, *ifaiw, wiu^?r s si'^fsMR nforw 

RRTfRi i RfoRfRR rr=i i ^trt? R=rt 

i£l^^ OTT* 4+U*l C^fiR 5 ^Mf SfslR 4 fa. G *[R 5 fa. R®T, <ll4lR**x RR> ‘SR fa*# 
<P<] RR GfstjR fW C®Tt<T»fD<5 ^lf\a<7 fa<p ^t? 5 jf\!>^ >1$><1> Pr<p «Tf 'SfHf *R<? RT^tf^j 

C«i!<r«fS <! i \5^r<l UT f 7 ?^ > i'«<i •T?! i 

(R Rtf*f RRT 5 ! ^<p<i»|5; t^RT > 1^ c fw;‘ !> t RRTRRr ^IR, C^TR Rt '5jf 7 R Rf f*^[w<f> Rff^ <]q| 

^1 I '5T1?|'S*h, 3 »f%, Wf^TSTW i$Mij|f>'T SlC'SiC^i. R>®TR Tff*t I 

R J 1*^ c f^R v f ■2RT*f ^ilR SMJ t£|^ «tf?WT e f G ^oRR fifRRR ^R 5 Co^?[ Rt 5=ffpRi ^lf*f 

W "5R I R 5 !, ^I 6 !. G'SR, <f*\ ^'Sjlf'i ■STC'SjC^ C«lR ^ff*t I 

I C^t?T Rlf*R eulftfcup 

R4RI R^RR ^ £1WR (initial point) (terminal point) 

rw 4<lt«1 ^ R , «r!v Jt fR 4?sf5 ffR5 R^Tf (directed line segment) R®Tt i RTRT 

R^IKRR ^rffpT f^J A B ^ f^ f^RTRRi AB Wl 



Set? 'SSI Sift'S 




i 3(.'S)<P %¥ p<,vf*| 3 s ,33# (75^3 3lf*f, 3T3 *ff33H ^ C33T?t*f3 ?w ( | AB j 31 7 TvC^l 9 'i AB 

srcn ^s) 33 ? 3T3 Prs A AB c?r«n 33733 B P^ranlt p 3 > i 

t%*f«ll'S>iK*J, W^IWJ 0»t3 3#Tt35 33# #35 pRTf*R5 C 33 f°*f 3f3T 2f35H W[ 3f3, C33IR C3*f[°»#3 #37 
3tf*#3 3^3 4 <J° ^tfjoxff^ 'SffppHj oftJ 5 °f#IJ ##*[33?)} #3> SIRS £5^3 3lf*f3 # 3 > ! 

«ft, c^t3 ?nf*f s #35 ##*135 C3*rt?*i TTsrr^ 333! i #35 rc^r^ csl? ‘<^<5 ^®j 3 wr 

^3 1 ^ri'sn^R zrwfRn >ivi'©c i! i '»i<if^'S c-s?c<ra 3t3T %rr 33 i 1 

3t3¥ C33T 8 33731 ( M 3 (#35 P?#*^ C33f?*() CT 3|#p! 335*73*173 ^ipT^R, 4735 $ <^733 3T33* 

C33f 3* 31335 (support) 3*rr 33 1 

*1 t>fl I i?l 4<J# C'USSl C3- 43# s,*<f.<j #£*J 3-#\»j 3531 ^TJ; 

Gra^ AB = u # 53 , AB cwf crrti 313 ot, c«f3fi53 ^gn #fofr A 0 B, u 

<7533 (RRRf 373 r | 

! 3337: i I CstW 31# ^0 f*T C3T3rT wf^rcf 3 #. # 1^3 '5Rf^5 j 37 # ^s < 3 # 3ft*! C¥Ts 435 3 «&I 333 ! 
| “Tt^lX 5 ^ C'oRRl #87133 <I^s? 

3 i IpT ]#3 ‘33 31$.«>01 20 PPo> <rffe 4773 477¥73 CsHTfsI #s73sf 3RT? 

^.'S I 0»!l£33 ' y T 5 T5t, C'S^ 

05§? § 43# C^t? u -C3> ^’f? 43# C*§3 v -4? ^tsr 3*17 ^3, 3# u 

(i)|u| = |v| (u 4? <#31331* y 43 Wj) A B 

(ii ) U -33 31335, V -33 3T37R53 3ffeg W4^\ 33T3313 33. C D 

(iii) U -33 P?35 v _iS?j P(.<r-Si Tfrw 33i^[f( 33 ! ’TST^R 3^ C3 Pct-<1 prpist^Tf OTR K^f, ^f 

>I3C^3 C3f3TJ 3T3 : 

(» U = V 

(^) u = v 3C5T v = u 

(o) U ~ V 33?. y = w '5J& u - w 

u -33 3f33> 33? V -33 3[33> C33T33 3 f WpRT ^?i^:3 3=T3 C 3 U 33 ? V 

^snwpr c«t3 i 

Jj$3T § f3^ C3W SFtq WC<WW[ C^33 W 3>£3 33# C«t3 &R1 3T3 I 

C 3 R 31 , f 3 ^ P 33? C«t 3 u C3'«31 «TfWT, 3rr5I3f P 13^ pfC3 U 33 3f3t3>3 3 T 3 T^ 3 F[ <K 3 3 ^ 

33 ^P3^r[ ijffa, *1333 P C«fC3> u 33 Pr3 33T33 ( u ) 33 ^T5T[3 3^3 PQ C 33 f?*i C 3 ^U> I 

3J^'3 3pT3ffj) pQ — y | 

p*3f^s C«t3 : V C3> U -33 f33f^s C®^3 3«Tf ^3, 3p 

(0|v ; =|uj 


¥31 -'0'S , SEtJ'SSI ’IP'S - ^3- b o3 






$ffV 


{i i ) v wi>, u ^s^5*j ^rsiWiTm i 

(iii) v -£& to u -■$* iro^ toft* ^ i 

V TO U 4? toft* C*fF3 w, TO U TO V4<J toft* C3$?f I »l>l*ra 7I?®T CTOS cron ttri C?F, V 
W £iC*JC<P U ^ tolfl* 0»lN ~ U 3? I 

u = AB TOT - u = BA 

i ^.,8 i c*to? ctw 'Q torn 

i I (^) C^ 5$3 ( 7 TOI? Ql^'Sf Ifff 

c®ta cTO? ^sat g c^rot u ce^cifa srrato cro wi 4to v tor TO u + v Wf <sram 
c^nn to torto u to towto to? to «rrsto v to ^ftor^ i 


c 



^ to AB = u, BC = v TOtt ^ c®§3 oi, u to ^rrato v TO to^rto i ®iTOT u to 
to^lto to? v to siiton^ ^toito 5 AC ctoro^ u 'Q v tot wi to? u + v TO 

>jf&* <P<ll TO l 

u q v *n to*i u , v to? u + y o®t^ 2 ru toi ^ to? 

^r*<^ u&m to 1 

(^) c*ts cro^m tottom> tot 

c^tto lar^s? tora tore? c*ta torato to forams c^ro t TOtosro i a«fi5 

>lfc| fe\ g ^ *RIt ijtf& C*t3 U ■3 V TO TO 'Q to to* TO, ^ TOltoftTO OT to U Q V 

cs^wni? ^ c?r*TRi c^tomtr ^$i to u + v c*tsro to « to to® to i 

SfTO S TO to, CTOi^ to CTOs to* U 
TO? V C*TOTO ^TOFC^f 6 A TO? OB TO! to 5 i 

OACB TOrrato <s to oc to to i 
<s i TO ^ TOratoro OC to TO u to? v 
3 ffr« i 

*rto oc = ii + v ( (/Sira ^Rr^c?r?i ) 

OACB TOrtor:^ qb <3 AC ^ro « TOwm i 

;. AC - OB = V (cstel TO1TO? ^!«TO ) 








:.u + v = OA + OB = OA + AC = OC [fa^s? fm 

5^1 8 (i) ^ <rr ester (TU^rw^ ^wa vfoe ?*n i <rf cawa ^ Mc^i? cro 

C*IR CW.*fa *P^s <!><!{.\2 ¥?f l 

(A) ^1^ c®t<f ^[^?nsi (TTu;^ c^ 3' Rrsrp&f?^ f^fy sfpnwj ^tn, 1%# fata trr c^fgs 

src^rr^tT i 

* I 0»5c,SS RwiK 8 

u <sa* v c^lWvi?: u-y 

u (- y ) ( y il? fa*fft$ Co^?) 
u +(" v ) c^wrs i 


osta ftatm R^®t lata 

u = AB, v = AC ar*r u - y = CB; AB - AC - CB 

a*na s u v ^a anf&W ^ u - v cat c«l?r, ata wfafa^ v ^a ^fa-^ ^x ara 

^rsfa^ ^cb? u 4a arafa^; i 

8 4a^ W<^r<r<!t jataraa 5 ®* ^R^ii aiat faaal'S.'KV *tf3r® <^a i 

«W*r : CA ciwitw afas a# caa AE = CA ^a i AEFB ^nvrste* a2R a# i rrsta 
carcaa ararafaa* fata AE + AB = AF 
arrata AFBC 4asft> atarsfaa>, ca*RT BF = AE = CA 
4a* s BF II AE at*r BFj| CA. 

.*. AF = CB (c®§aapra?0, 

%g AE - - v 4as. AB = 11 
'k&vx u + (-y) = CB (£WFr« Tsjyn ;) 

« i ^Ri cs&a : ca esfoaa aaaaR ^ 4a?. aia ftra fa^fa w aia r 4ta^ *aj c®$a asa i 
u wc<i>f(/<f csta u+(- u ) #t ?$a? 
afa. u - AB ^aa-u = BA ; wi 
u+(-u) = AB + BA 
= AA (ti'^'S? fata aisjarff) 

f^s AA ^ aawa c«ta? 4fi> 4?^ fa*x c^a, ajsfa 4a 

orrftrfA'ij 'Q TRtff ^RJ j 




A 





x'bo 


AA Wf A R^ ^3 I 4<Ji*f C5t5 (3T3 fcrFJ *F3) C3> *J3J C«t3 3*fT ^3 43?, 0 
gpifas wn ?jf^ 3>3t ^3 i 4^; 43Fra o»f3 3t3 c33?Ft RRfg R3* 31 3133* c^^rr Ft i 
*FJ (,V%{M ; 3f3 i 5T33T3 W! W33I 3«TC« <5 lTf% C3, u + (- u)= 0 
43? W+0 = 0 + M = M 

*FJ <?att33 FW (?*tWR? ■'SlC'on RR'a fjciicsR I 
i^.<? I C«%3 FtFfaRRF^ 
i i c^3 C3TTF3 RR33 RR (Commutative Law) 

C3F3Ft U , V C«$C33 WV U + V = V + U 


fifs rK 8 37F 3#. OA = U 43? OB = v, OACZ? FT3T3R3> « <33 3^4 OC 3J^3 3>R I OA <3 
BC F3F <3 >FH33f3 43? OB « AC FFF <3 F3T33TF I 


.-. OC = OA + AC = u + v 

WT3F. OC = OB + BC = OB + O A = v + u 

■’• u + v = v + u 

.’. C^3 C3TSF RR33 RR RPai <PC3 i 

C®&3 C3ITO3 F?l3t3 RR (Associative Law) 

C3t<MHI U, V, W 43 ^5F3 (u + v)+ W - U + (V + w) 



sf 13 : 35 R, OA = u, AB = v. BC = w 

of<R u 43 2INR* 1 ! FF v 43? v 43 3hasR**x C3C3 5 w^3 3FT kQ\U$ 1 0,C 43? A, C 

C3F <pR 1 

: ®T3EF (u + v)+ w=(pA + Ab) + BC c 


= OB + BC - OC 
3D313, u + (y + w)=OA + (aB+ BC') 
= OA + AC = OC 
(u + v)+ w = u + (v + w) 

^S3f°v C^t3 C3TSF F?Ft3 RR to 3>£3 I 



^tofc? : C3>RFt 05^1^3 3T^3 43^ 4F 3I3T C5$33F3 {7333*3 *Fl 

^^33 to, OB + BA = OA = (- Ao) 

,\ OB + Ha + Id = OA + AO = -AO+ AO = 0 







« i OTK’fa Isfa (Cancellation Law) 

C<IC<PtC*^t U, V, W f; 08 C<l <1 'SRI U + V = U + W SOT, V = w SOT ! 

sfsrM % 4*itot u + v = u + w 

U + V + (- u)= u + W + (- U ) (fel’tOT 3 - U OTT*T <R<J) 

SI. U-U + V- U-U-rW 

v = w 

iS.'k i S^lTt tsf«^5?5 (Scalar multiple of a vector) 

u c<ic<ptc-Hf c®ts m <.yc<piwf sr$? sot mu stsi ot>iot! c«$s OTwra, fsts sti’Jit s>?n 
S»T: 



(i) m = 0 sot. mu = 0 , 

(S) m * 0 sot, mu u 4 ? sr<ic<M siot 

mu frOTi u Stotts m 'Q c f ^ss. 

(s>) m > 0 sot mu 4 ? f*s> u %,^<j s?ot 
(*) m < 0 sot mu 4 <?fpR> u 4 S fcOTR i 

g^sj § (>) m = 0 m*\ u = 0 sot 


mu = 0 

(S) lu = u, (-l)j = -u 

sf» otst srs, m(nu)= n(mu)= mn(u) 

m, n vfls >0, ^»ot < 0, ^s>fT> > 0 sr*ra1l> < 0, st 0, ^ ssot ot^\s : «tot 

fsOTwi Jitif.'ST? ^nfD<i si^ssr fRrf%v© s^si sm i f $<\ ^rsa 5 ! otst sOTt: 


sot s^. AB = BC =_u 
AC ot> G <s t ; n<s iisiOT sf^fv® <m<} ots 
' CD = DE = EF = FG = AB ss i 
wr AG = AB + BC + CD + DE + EF + FG 
=u+u+u+u+u+u=6u 
^#FOT5 AG = AC + CE + EG 
= 2u + 2u + 2u 

= 3(2 u) 

■w AG = AD+ DG = 3u + 3u = 2(3u) 

.-. 2(3u)=3(2u)=6u 


0 


v>^' 

,- s>r% 







C3*ft ^f\ ^Pt, ^£3 <T>fD (,<r- T 5M<#?I 

gf^t^i'smi i 

■mix AB !| CD sjft, 

— — , , | AB | AB 

AB = raCD, cwrcsr, m = r=4 = — 
iCDi CD 

m > 0 AB ■« CD ^r, 

m < 0 AB <3 CD ^ i 

I astHRT *TC3FI* ^ 

(Distributive laws concerning scalar multiples of vectors) 
m, n u, v 

(i) (m + n) u = m u-n u 
(i.) m(u ■+- v) = m u +mv 
£T s it e t : (i) m <n n *fi , *n^ i 

— A 

^t?t '^, m, n swnp 5 ires. AB - mu 

.*. | AB|=m|u| 

AB C c*re BC = njui ^ > 

.\ BC = nu 

| Acj = ]AB| -v |BC| = miui + nluj = (m + n}uj 

:. AC = (m + n)u 

f^S AC = AB + BC 

.-. mu + nu = (m + n ) u 

m, (m + n)u^??m HR 

|m + n||u| 4<rs 1^R5 ^ u ^ fere ft’ilbo fe, mu + nu w»l*fi5fl HR 
jmj|uj + jnj-uj = (imj -+- in!) juj i v mu , nu ^PSf <pm 1 '■*re° HR u ^ 

i m < 0 W n < 0 WTO Imj + jn| = jm + nj , (m + n)u= mu + nu 

■ni'GTrf c«ref i 

m n 4? "sr:^ > 0, <0nm (m + n)u <si 'Mt hr jm + njju} <^res 



1w 





(3*) u 43 ftwfl 5TIW 43^*!) 3*13 jiiij > jnj 
(*l) u 43 flit's fr3> 3*R jmjcjnj 

mu + nu c«3<ifD^ fri£ 3 j o (m + n) u 43 wrt 43>^ft i 
g$3J : A, B,C TO3*t *13 3fc 43 ? AC, AB 43 *n*<r©f®p®3s ^3 i 

"SF^T: (i) Cb«W<J 3T33> C3*fl 3jf«g ^331 3^331*1 ^ 43?. 4tf*3 43*t. ^f, 47?r3 3*T*f 

(similar) os$3 w 33 i 

(■5.) C3 OS8C33 7.W3J i 43>3\ 4113 s (f3<b 1^3*135) 43*3* £»1t3 3‘3T "^3 l 


B 

/j 



faa-i feas-^ 


3W 3#, OA = u, AB = v 

OB = OA + A B = u + v 

OA re C 3fro ^ C33 OC = m. OA 33 i C tar ^fe; AB 43 s raraqri CD 
C3*1T OB 3f34l?'*ire D !<i*^g 4 i^f 3>C3 i r,3C^5 OAB 43?. OCD %Sf5r33 33*1, 

jocj | CD | |od| 

|oa| |ab| |ob| 

.’. CD - mAB~ my 

f53j~i 4 HI fbifl-i>. 4 m ^ c n^f35 i 

/. OC - m. OA, CD = m. AB, OD - m.OB 

4W! OC +CD = OD 31, hi(oa)+ hi(ab) = m (ob) 

.'. mu + my = m (u + v) 

SjtelJ : m 43 ^3*3 3T7R3 TgfTTf ^9fC3T^ 34 34j I 

3*1®?: rn Q H 43 f<rfe*j 5333? 3!?f*fT3i 3TC fal31 li C : »§U33 ; SR5 (m 4 H ) U — mil 4- HU 3T?ft 34 ! 



*|f<R 


i ^r3[F (Position Vector) 

>iviva>t^ FnFT RRg O R 7 ^ Ft'W ^ FFnFf p RFp «m^h OP ^ RR§ ff i 
OP F 5 O R 7 ^ FTC^fFF P R 7 ^ 'sf^F <*F*. O R**xF> C^sw-a aj^R*^ (origin) 

F^Tf ^ I 

"SIF ^>R. (FlFl ^l^'if.ri 0*£PPfi> RR*3 R*vj i£F° 

i!^ JIWi A ^J'-F ^<^5 R 7 ^ 1 O, A FM 

<i><ir,«i OA os^af 3 O U«i< *fR££fRRr® 

A R'^'fl ^<1$R F$<j ^pff ^j | 
v£l^ O R 7 ^ RSTsIR W'F B 

-sr^STR 05t3 OB. A, B OTPt ^R ; 

W^R, OA - a, OB - b 
*>FFi OA + AB = OB ^*1R a + AB = b 
.*. AB = b - a 

’i^K R 7 ^ *F^F C^fR 'SfRT SfFFf 4FF TPSR5 c<j^| Wf ^jfRs C*1R ■£ C»tF? ^ff^R 7 ^ 
W^lfF C«1R FF 3 ollRR 7 ^ ^F^F £»1R RfF <K<1 ^ft OTTf *JlF l 

jpFi : iptR^j Rf "f^tf «tfft R 7 ^ w^f c«?<t %rf R*j ^ *rF i iftft RRb 
fifbsFFt r<t^F<1 RF^TF 4 R*™ RFFfl^F FFt R^tp oM^H ajclR^-n *F| i 

j^stSf : FFT9 ■STF5F SJSlR'Hj O *fF Rfejf 3PTJIF F?l-S ‘'TfcfS Rw Rf O R 7 ^ FEW 

'l^SFF '^<^!-i <Ff? RRs l 

! fR^F ^SbR’ft'f 

'SvtRiF ^ i ffs f, (<i>) ~ (- a)- a 

(R) -m(a)= m(-a)= -ma, m ^1^# FFF i 

(*t) — ^<T'fl> G'SS'Sl, FF a ^ 0 

1*1 

ftRF ’ (^) R’l^l's g*sc<i-?i *f ^prrft a + (- a )= 0 

^TFF (-a )+(-(- a)) - 0 
■'■-(-a)+(-a)=a+(-a) 

.'. — (— a)= a [c*t^ cwm <i'sfwRR] 

(^) ma +■ (- m )a = {m+ (- m )} a = ()a = 0 
.•.(-m)a--ma (]) 








:3 0313 ma + m(- a)= m [a + (- a)]= mO = 0 

.*. m(-a)=-ma (2) 

(1) 43* (2) C*ft35 (- m)a= m(- a)= -ma 

(*1) 303 35f3 a 3p^3j a 33 i osfo33 fpfas « a 435fi> 43535 05$3 43* a 053«3 frrtj a 

N= a 

'©kw a - (a) a = jaf a ; 4^3103 |a| - a 435f& 0$®TI3 31 -3*131 3133 a ^ 0 
a lala „ 

.'. 1=7 = = a 435f5 43^ 0503 | 

m W 

$31^33 * i ABCD 435 ft TO3f33s *n3 AC « BD i 

(35) AC, BD 0©$333035 AB 43* AD 05^33033 5HWI W*[ 3*3 I 
(3) AB 43* AD 05t3m35 AC 3 BD 05^33033 313K3 $133*1 353 I 


D . C 

mm : (3s) AC = AD + DC = AD + AB 
30313, AB + BD = AD 31 BD = AD - AB 

0*0 WA:$ 3T3TS130353 35*^33 9 f3™ ? l3 31&lf33%5 33, 

AB = AO + OB = - AC + - DB = - AC - - BD 
2 2 2 2 

AD = AO + OD = — AC + — BD. 

2 2 

'SHl^3«t « | 05$033 mm <Wt 3*3 C3, ta^3 CTWI'WI ^ 31^3 33Tf3*[3033 3*030535 C331*»l & 
'©$t3 31^3 mm*l <3 \5f3 ^335 I 

33t3H i 303 35f3, ABC tar*0Sr3 AB 'Q AC 31^3033 33jf3*x 3314503 D <3 E. D, E 0313 3# | 
$1313 353 VS ^03 C3, DE I) BC 43* DE = - BC 
o«t3 f303to33 ^prtcg, 

AE- AD=DE (l) 

43*AC-AB = BC 
fas AC = 2AE, AB = 2 AD V 
[V D « E 3314503 AB « AC 31^3 33lt3^] 

AC - AB = BC cm? *nt 
2AE- 2AD= BC vfc 2 (aE-Ad) = BC 

Tf4(-o 8 , Stb'OS 3f3'®-&3-l>o3 




l C 





*W» 

gt, 2DE = BC, [(l)^s] 

,\DE=-BC 
2 

^\rn |de| = - IbcI gi DE = - BC tou DE « BC eft * ^ gfgg cg*t ^ gt 

! I 21 1 2 

«n*t i fag t£rgnR gtgg* eggt ^ gg i ^^gts, DE « BC gigg^ eggigg DE ^ 

BC j i*i!'»<! |<! 1 i 

8 I C5^g afgH ^g eg, gprpsfge^g gs'tgg ' B 1<Sf~ v ific<P‘ ggfggfe'S <»w i 



•srotgtg : gw gsfg, ABCD gRNafcw AC « BD g^fgg *rg~ggegs O fa*j^5 <x$ \ 

gw gdg, AO = a, BO = b, OC = c, OD - d 

aw«f gsgre ^eg eg, |a| = |c|, |b| = |d| 

atfM : AO + OD = AD <gg? BO + OC = BC 

>l!>li«4fk<H fg*ffbs ^TR « WP 1 .'. AD - BC 

wfa AO + OD = BO + OC 

gt. a+d = b + c 

a -c = b-d {$m nw - c -d cgmgssa] 

^gtw a « gtgg> AC, .*. a — c ^g grg^ AC. 
b e d ^g gfgg 5 bd, ..b-d ^g mgg* bd. 

a — c 'Q b — d tj3.fi> 5T5 tr ^sp*pTj csfg ^.c«i -3w<i *3ig<p eggt ^43 wrgt ggtgrgpt $,c< i fa® 
AC « BD gg^tg^ ^rggragFi gg^rcggt i ^$gt* a - c « b-d c©tggg ^pu 
’flra gt fggtg 4wg gR *jgj ^eg i 
,\ a - c = 0 gt a . = c ^ b - d = 0 gt b = d 

•'■|a| = |c| JW |b| = |d| 

gigrafa?pg ^4^ ‘‘ig^Mgw ggfggfaa g>eg i 

iSHRgM <t i c^g ^fae^ «pr«i gsg eg, cggwt ^^e^g gf^fas gm'swttg ggrfa*p ^wai-sms eggp^R 
^g45 RTgr^fgg 5 g>eg i 



$cby>*j #t'® 


ABCD d 

AB,BC,CD,DA,^®^n9^*^ P,Q,R, S i 
P « Q, Q « R, R « S w S « P CTN ^ i 
sm wc^ ^c? c*i, PQRS srrcrarfl* i 
«flrt«r : Wt AB = a, BC^= b, CD = c, DA = d , 

®RW, PQ = PB + BQ = i AB + ^BC = ^ + b) 

QR = i(b + c) RS = i^ + d)^SP = |(d + a) 

faff (a + b)+(c + d)= AC + CA = AG-AC = 0 
a + b = — (c + d) 

PQ =|(a + b)= -I(c + d)= -RS = SR 

PQ SR ^TSTR « JRMR j 

QR w PS ?wr « Trsrmm i 
•'• PQRS i£!<pf5 >l|iH'SSfW | 



> i AB 1 1 DC 3Ff 

i AB=m. DC < OM1W m Cffil <!#f 

ii AB = DC 

iii Tb^CD 

'Q ,p [c?f^ 'src s n 

i . ii 

*t. i « ii i, ii « iii 

^ l 05^3 ?T5JT3 ?M ^Ft- 

i 4W<I CTO ^rwrsf^s fa* ! 

ii c*ttc*T 3 croft^ifaMsn^rmTi 

iii frrft *fart i 

''9‘ 9 iC^^ <Jl<>j'SC cr lt3 <?c*[j C^# 

i 1 ii 

*1. i « ii *r. i, ii « iii 

« i AB = CD W AB| | CD *FI <3rt=?fi> 

~AB = CD H. AB = m. C/3 

*t. Z5 + Z>C<0 AB+m.CD 


c*rctw m>i 
= 0 C*NTft m>l 





*<Mr 

teWSfW 8 * <t 

AB orwia 's 4 ^ CTPFTgff R^ C w casrcat c^ta A, B « c R*^ 

a, b,* c i 

8 i C R^ AB CWOfW 2:3 ^ItT® as*^ Rc^ 


a + 2b 

X 

_ 2a+6 

** -'“1“ 

£_ 5 

„ 3a +26 

’t. c = — 

a. 

2a +36 
c~~— 

5 


5 

^eiR«ijf^ 0 Rfl&a c,<pt*iTw R£a>? 



04 = a- 6 

a. 

04 + OC = 

M. ,45 - b- a 

a. 

OC - c- b 


^ i ABCD *rw$to?t a*^ AC « BD ^ AB 'Q AC AD « BD 

o»$a^a a marca $wf a?a w c**tt« ca, AC + BD = 2BC <W AC - BD = 2 AB 

«i i c?r*n« ca, (a*) - (a + b)= -a - b 
(^) a + b = c^r a = c - b 

\r I C*w ca (a*) a + a = 2a 0*0 (m - n)a = ma - na 
(M) m(a - b)= ma - mb 

ib i (a*) a, b 3 c®re a* , ®p^ c®$a wi wat* ca, a ~ mb arcs c<m=i # a,b 
^a a? i 

(^t) a, b awnnK r ft c®$a ma + nb = 0 apa war* ca, m = n = 0 

!>o 1 A,B,C,D R^®z?rra >&m%h c©$a asrteFca a,b, c, d Grit'S CT, ABCD j iN'®R < p 3fa 
aR 4a*. C®a*r # b-a = c-d^i 

1 C'&bitt -mm awta a*a ca, Rr^ssra ^ w aarR*! c«iw caa? 

at^a ^aiR^j^trsft 1 

^ i «pni a*a ca, cancat b^fos t? as'Ra ^rMaca ?raR*tf«® ^§tc^t ®t 4a*R ^a 1 

ya I c&m ^rn «w t«t asa ca, StR ifaa l ca a wwi W ^arR^ ’tWbw 
ais?acaa ^rar$aH « '®fwa caftwra wtaa* 1 







^8 iwksa 35? ct, Srf^ffinnw? ■siMifa^u ^*i!«r<P >fsrr ^^M <1 1 ^33 

33 1-33 M 43“ 4^33 '5TC*fo I 

itf I 



AABC 43 AB * AC 3f^3 *?3lf3^ 3«mzro D « E 

3*. (ad +~de) ac t«$«3 '3131^ mr*i i 
3 . c«k33 mm om 353 ct, abi idc 43 ?. de = ~ bc 

*t. ABCD $lf*f%3TW3 35®fe3 ^3lt3^ 3«rt3OT M <3 N 'QR CS§t33 3TSTWJ STC t°T 3RJ CT, 
MN| |DE| |BC 43°v MN = I (BC-DC) 

is i AABC 43 BC, CA * AB 3t^3 *J3lf3^ 33T3FC5? D, E « F 
35. estop BE 'Q CF CStC33 Tfl*fJCT £f3n*t 3*3 I 
< m c T3*3C3, Z5 + ££ + CF = O 
*t. cstel 3toU ami't 353 CT, F f3^ te ^(f%v5 BC 43 
33T^3m C331 E ^3 I 




??'<SWlf?ft 


?!3? #?C? f?ft»! ^TOfC?? ^H?®? ®tc<4i«ri <3 4? <qmft Witt TO? TO<P i 4? TO?T 'Q 
TOIC?? ???® TO® t ^SJ ^!TO?? ???g i£)?S. tjtis w> TO?®? ??TO? C?tf??> 

VR-g-4 ^ \s 9j&vsW? (7SFTO? f^efjj TOift ^ TS\*m '?lt?io?l ?>?! TO? i 

^rsfrni c*rc? f*wft?i- 

> vH^vg-S 2pat^t?J fS35 ^?? ‘tTO'S TOC? I 

> fgRf 5 !, f^1 <111^5 o| (<>(«?! CTOT3 5 >S RS^S^fsR 5 (.<p| ?(.<£? ’SH^SR <3??, *$&TO?? C^pf? 1?% W(« 

«l 

> tR ^Tifsfe <nr c n sn^n^t to? wt ??!*ji? tow ?Rrc? i 

> c?lft$ wp 'iiftvsR 'S w»i*i *rf??f*i tow tow i 

> TO TO?! TOSjf?? 1 CTOS «TC?nM TOW TOW t 

XO cffl* TO?! 

TSfjtfaftw ft*®, c??f « wra dfrf?? wrt ®c?c® t ?? wsftftw'S ft*®, c??t o 
\s? c^tft? 5 to?! ftwc? U®? to ®? i 

i i ?®? Wi, an? « sjwj?>1i5c? ^ ?¥? *nan (dimension) ??! ®? i 
^ | ,w*$ frf^j, £T? <; C?® 1 ^ vippffc TO?! i <]!<&W C?RfT? 'SR?] 4?>1 t> ^Si» (.) TO®I? 

l 4W 5 TO®K>R sift?? ??! CTO® 'TO I ^ ft®? CTO?! ^larf C?t I Wt ft® *RT ’TlfiW I 

vs i wto <w?? ~t?m to®, sr$ « to®r c?t t w?t ^TOTfif? i 
8 I iW? frpft 'Q Sf% TO®, C?t i ’®ft >5®I ftrtft? I 

<t i c? ?®? Wj, ar® ’s to®, <£iw w« ??i to i ®ros, ???® farsntapp i 
X>.^ <pft*f? sfNft?* ?^5t 

i i tfwsh (Plane surface) : CTO! Wf? $??$ ctotot ^(4W 

^ ^5Rf^s '57?r, xosic^ ^n ^ 5 1 ^ ^rtroi ^ ' 5 Trf^r^ 

Tfspsgf i (Tfcsr^ fros ^t csn^nt^s ctor^ 5 to?! >W'»«i ?w ?rt% i ft® 
6ril1>lft^TO vo! TO ??, TO«! TO? crofts ft® ^5-ftp TO>$ l 

glS?T ; TO ft® ?! ?TTOf ?? wjlftftc® <%*t\ ?! Wl ^?“ ^c?? f?TO (infinite) ?! 
■6|fifi?g TO ??! ! ^5?!^ OT? ?t^T CTO ?P5TO ?5?t ?!? C?, CTO? ???!??!? TOI CTO!! 

^C?? «?? TOW "5T?? CTO?! ^K?*r ^ ^W? ?ltc? TOW TO? ?! I 

^ i ?3p3F5f (Curved surface) ; CTO?! TO?? 'S?? ^Rf^s c?c?TO! ft^j? ?n*iw i *R 

^ TO?? 'S?? ?f TO?, <£f TOTO ?HF®? ??! TO! ! CTOTO? ^TTOf i5?^ ?3JW? I 





° ^ (Solid geometry) : <r *twf? ^twr *x*K ^?r, CR*t <3 

*tff $FRT ^rni, erjiftPs- ^Tf i wptf %4 jgfjtfi# (Geometry of 

space) <n Swil-w «uil»ifo« (Geometry of three dimensions) w 

8 i '44*8^) * <R*lt (Coplanar straight lines) : ««nf*w *ra*rc?p*t ^ Rf^s 

v «t fef 44ft> tjwh w ^ dr ^ i 

a i <3T*IT (Skew or non coplanar lines) : 44 Tf*rcs 3RW?ff ^ref^g ^ 

^ ^ <p?IT TTf ^J5f TRKmt W t 

*2$$ c*fet<*> <j*r ^rra 44$ %a c^N ?t ’©«jf^ 44 $ 45 4 4w$ xjt$ 

(lH<t>vs^){J ^ i 

^ f ^R®rws|t (Parallel lines) : 

44'©«3){j 4$ oRP^R C^Pt *fl 4R 

4W4 C4H/TI 4fWf f4*j 7ft 4TC4, 

1 ®W 4^ ^rsrm W\ 5| , iWW 1 *lt 4=Tf ^ | 

** 1 J i4tl'»«h ^*T (Parlle! planes) = * 2 $$ ^««i 
^ ’Rr^ra c^pf to 4 $ c4K*rr 
’tPtfsM C 4 ?ft «n <*fTC 4 4£4 J? Tfan ^ l P f 
«®r ^n ^ i 

br I *51 GWT : 44$ T RTO ^ff <3 

44$ '5ffi(fifgv»!M Rf^s 44t?T3 R$f 

44? *R~ 1, R C^l 4] 4t4, 47R >5 >f<MC4*fft4 
^ 4£*R TRTSRt^f C44? 44T 34 I 
JjlNl 8 4t4Rft fswili)^ <J«<! ^4 %nf 3 RS 4PftSf 4 ? C 4 Rt£ ^ef I Vgf^ 

CfJ$4</^ *tfiwH<i>!c« '2ftvsj4$ ^f°'&3t<J 4TT4ft4 >)(.» uq<i i£) 4 fD $3 ■jj^t 4^3 (?ff^?J Viftf 
f444$ ^ (RRft 'S ^ ?n^ 1 

<s> i '®t*u C?r«ft (Normal or perpendicular 
to a plane) : C4KR1 ^^. ttsps^r 

4* WiRl 'S^’R g 
C41TRI f^i C , ^C4 ^ J l^NSC« 1 ff -S ,!, R ^1%"\5 (R 
C^TTI CSt^ <3^ ^ OT, ^ ^^TR^ifnRS ^ * 

5T3T ^ 7^R ■6 9 R ^ 5R ! L 







io i fatfo (Oblique) : C41WI 

5fV|vt>t«T?l 5TtC«f >RM<il«1 Rt *R *n 3PT, ^ 

Rnroro^ *m®c*r? fsfa cn*n w i 



i (Vertical) GKt Rt ®»J : 

-f?F3 ^s^Rn sgsva W CTOn C^TT «Tf 

v5TO ^fT^t ®*t ^ I 


i* i (Horizontal) ®*T * GUt : cron 

Sfsr^s\ sflvSt >1«m3*fR RKR ^R ^T, . 

\5tws '*raF m ®»i n*n i RHt? 

(TOtt 3R5hR5 v5W (RCTOn ^‘UsTO 5 

TRCTR^ n*Tt ^ I 

^ I ^WS9[ « £^5®% b\$‘$g : croft t>^05?« RP^n W1 W1 ^!R, TO* ^IWT 

<r?n ^?j , cron t^cera ^cwi ’ww ^ wi Rnfs® Rt ^t, $ 

^^s#n 5^®? ^n i £nro%i t^osr ^fl? m w ^ RRJ wi 
i c<ww! t*i < p'o^l’n m^n <Rro^tn i 


>8 i c?R fa cro : cn^tn ^re^f® cro cncron <s 

tgof<Fg cncron fn^ c«n^ ®i%® sr*f<jlTfa nnrsm^ cn*tfa R^*f® crofa ^vr i ^rr *x^ ^nro#n 
c$m ac ®jc<R ^ cn*n cron f^c® ro* toi £ f^c® ^*tg crofa *ifon«t* 


^nro^tn cn^nron ws*f® crofa rrr i 

■srcn ®fn, AB 'S CD c?r*tt i 

cncron O fn*jc® AB . ® CD «ot rrpssr 
n^n^RR OP ^n?, OQ cn^twn nrot 
ZPOQ $ AB « CD ^ wf® CTO fWn 
roc? i 



A 


B 



id - 1 f^®®T CTO1 (Dihedral angle) = i0fl> 

5im<i^ csn nroi csn cn*rfa cncron 
f^j cto> <5f 5 R®«T5cn?i snroro '3‘fa ^ c^f 
cn^ ro^J 4®1 t> to cn^ 

c^int ^ ^R®*iTOn tw*i c^i^ i 






AB « CD AC c$-m *Brro <& r tor^ i AC c?*?rg; O AB 

^RTOT OM w CD w«w ON w tot <tr 4?t 

AC 4? TO 0 f^s *p? to i ^tto ZMON ^ AB « CD ?Rvswto 

1WT CTO ^5 To I TOTOS^t ^RTOT? f^f CTOTO ^|cf $7$ 

-*1*4C < T s l c t ^.C«1, ^ Jiajvsq^^j TO 30 ?? cf^ | 

i'Js t : CTOTT %x CTO> 4?sft; W^g 

totoh ?i c?toi ^roror? 'qto \5j%^ 

«TTO*IT? i? C^^fT ?T WTO? <3 TO ^ 

l?* 4 ^ TO®? ?f ^ 1 %w 5, f (Projection) TO 331 1 
CTO? ?T TOCTO? TO*T fTO£ CTO> CTO? 

1*i(?3 TO 1 ® CTO 'QTO ®rf%® W'STO? 

TP^F ^ WWT? 'STO TOCTO -?T TOC?TOT 
TO TO I ^ ^ific^TO 5 TO ^5lt%W‘ p f'S 
(Orthogonal Projection) TO TO 1 

fro XY wpto? 'sto ^<pf& tocto 'Q 4?^ TO«ic4*rr? 

i'O.'S qsqwi^n? 'WG w*& 

(^)Tj^ ^TTOTO 4TO% TO® TO, PCTM 4?T TOTOt WPSTO TO <Tt CTO? ^ 

TO TO? C^f ?><5G? 

0*0 n$fS tototo £ro®#? to?® to?, ttctoi 4 ?t wt^TO's to •? f%<?t cro? f ?^® c^re 

^C? *? t 

iv5.8 Tf®sPiqi 

0 s ) CTO? WTO??? tSTOg fTOj? TO^TOTO?* ^sif^fSTOT ?f*f® <MC 5 1'3 ®1 TO^'^TC? 

^ w®c*r «rrro 1 ^®?k 4 ?# TO*rc?-*n « 4 ?# w®rto ?c ?7 *^ 1 T> ???!?? froj «nroi, 

. ^ TO^rcrot ??t?? ^w? to:?i ?>r^ij 7n*fl?«t frox «ffro i 
0*0 1^ fk*x ?T 4?^ TOTO.?TO? ??7 fro W«1 W? ?RJt ?1? I 

TO*?C?^ « WW 1 ? ?t?J W?¥ 

(^) ^RTOT? TO ■HVII'aMM TO ^ITO CTOTt ^TI^'T ^ TO ^Tt I 

(^) ^TO^ CTOTt ^5TO C^T TOT ^ITU SITTO I 

(^t) ^T C^lTOt 'Q ^fSTTOT^ <?TR^5, «TTOT ^ ^^vsCgl 

TO 1 

i'O.'Js ' 5 r s T$7T<T ^1*°^ 

(^) 1 ^ tom<t '^i^h tot to?t ^r:*o cron ^n^ c t f%^ «jtto m 1 
(^) >\w°\ TO >! i^#t to v 3 ^i T^ro^rra c^r to? 

?tto? 1 

TOt-Ofi-, 5 lf*1«~^'5I-io'SI 




:>«.a 

FflFFT WTfF, 4FFRI F^ FT 'ilFFHT ^5 Ft 4F# FT^ FT 4F# CFWIFra FF FF^ '<W<!S 4FS. ^IFT 
filteKF^ fF|j FfFFTF ^FT (Space) FFF F>£F FTCF I 'iiHK 4FFQ ‘FtFF FT F>#, $Cb <1 F9, 

wrf?i trarar, fi#f ®fft fs t^ittF® fff^f i to wm\ fwi fffi i 
J1W FFF? <^°1 FTFT CF#F ^jT/TJF fF^T ^F? FFF TO TO 5 FTO> FFF§ (Solid) FFT ^F I 
FFFF lf C^RFTf ^ITO 5 C#F FdC'® TO! CW, FFF^f® 5 # FFTOFf FFFFF W>Fft 'SfPtf®F CFTCTT 
%HCF c^f FFte TOf w® ftf# ff®f ffftf i 4$ ®F«M fffsf ®F FT ’J&ff (Surface) 4F^ 
4WF Tj# FF®F CTOFIF C^F TO, TO 5 A FFFSF FIF ( Edge) F=Tf 3F I 

<^)4# FTRflF FT (SFFHT ^F# FJTC^. ^F° FfF# FfF FfH^ I i£5F3# fiSTO# FF FR 4F# 

F^vsq FtFT FrtFFi I 

4TSf: > I 0s1*Ml fifC«K4 4Ffi> TO FFF FFFg 'Q fFFF FTFWF FFl CF^ I 
^ I C®TFlF ^CflfF® FFFg'STFira FtFF# FTF5TF fFF I 


yo.V Ff^SJ *M<l¥3 WtTf©*? 'Q F(.«1F c*4‘il<i i0 1 
i l 'iiiyfsF ff Ft FnwtTO fff§ (Rectangular Parallelopiped) 



fvsHftBt l vfr l FFTSFtF FF®*T Wf TOFT FFFTO 5 FTFT^lFF FFF^ FFT 3F I ^F# FFTOTF 3t®IF# 
^4# FTFWfFF 4F° fFFft® FF^Mm FFR I FTFT'SfFF FFFSF f®F# F£F fF®® 5 FTF# FfF 

FTTH I 


CF FTFMfFF FFFSF <}#®F'3FTT FTFnoWS, 4TF TOFTFra *MFS FFT FF I CF FJ1WTFFF FFFSF 

F^fr^t, <3tF fff ( Cube) fft ^f i ^tot^ fros wtfftfff fff^sf ^f° ffcff ^©c«tt 
abcd, a'b'C'D', bcc'B', add'a\ abb'A', dcc'D' ^f°s ab, a'B', cd, 
C'D', BC, B'C', AD, A'D', AA', BB', CC, DD' ^f o s ^ F*f BD r . 


TO FfF, FnwfFTF FFFIF IfFFT, 2T? 'Q ^WS] FFTiTO AB = Cl ^FF, AD - b 4FF opFt AA' = C 
i£|FF I 


(F) FriwiFTF FFF^F FF£f®CFF C^SFF (Area of the whole surface) 
= FF# C*^^FC°1^ FF# 




’Scopes 


= 2(ABCD wra iwr + ABB'A' wra c^3r^T + ADD'A' wi? cwsi^f) 

= 2 (ab + ac + be) 

= 2(ab + be + ea ) 

0*0 (Volume) - AB x AD x AA' Wl^ = abc 

(n) ^ BD' = ^BD 2 +DD' 2 = ^a¥^+AD 2 + DZT 2 = Va 2 +6 2 +c 2 

^ i C¥taj, a — b = c. * 

(^0 ^TO5j«c e i , s c^j^f = 2(a“+a 2 +a“) — 6a“ 

0*0 ^55T = a. a. a — a^ 

(*D M-yja" + a 2 + a 2 = -v/3 a I 

<5*rl<*H i i wfwpm M, 2f$ 'S 4: 3: 2 ^ ^ c^3Rp^ 

468 ^£*1, ^?f 'Q f^4?f <P5 i 

' y f s Tf 4 ft*T : *iw <r>Q, fcRj, 'Q 5a>Nst 4x, 3x, 2x fsp5H I 

2(4x.3x + 3x.2x + 2x.4x)= 468 
?T, 52x : =468 ^T, x 2 =9, :.x = 3 
.‘. ‘fckfr 12 fsf., sf$ 9 ft. 5w>\sf 6 ft. 

= V 12 2 +9 2 +6 2 =Vl44 + 81 + 36 =V26l ft^l?J =16.16 ft5H (sfTC) 
4<Kwm^r= 12x9x6 vHftGH = 648 VHftSte i 


^ i ftnsfc^rc^a 4<£f5 ^ (^t^r <faw?r wi'ot«u 9 utw3) >a?r frftj, sr^, -q tebb'ai c*n:*f 

^rfTT®»f, '£>c«i?t ewawq 'S <^4? ft4*r i 


o i Isfsfsr (Prism) 

CT *H<1x§<1 ^ 2IT3 >N>|iJ 'S »1 all's* l®1 <|«^©T Wt W ^5R) ^TWsf^ i£ir?p fgpgfSf 

i %5?w? ^ 2ikc4> ^ft lii^ orj ^f^wic^ ‘ 5> fr j ^s« s r i ^©r*it 
ft'Sfrfik** 4twt ?r ^srjto 3( Isfsf^w fsrsfsr ^ i CJR3 ^rpsi tSrsfsit 

?i<r^® ^ i ^ft ^s-pf? ft®? ^ | ^ ^sr, 

tx^vstl^i* ftfspsf, *fsg'f5Ff?sT? tspsfsi i 

^ ^sj ^pr fsnsfsr (Regular prism) i ^rf '5JF\ f wi fsrsfai 

(Irregular prism) Wf ^ i ^KjEiyilw WtWT^B « w ^sw? t^jwsi w ^ i ^te? M? 
4P5T 1ij«Tii , '3iic«it<i»^f*|i? Rcjjflc'T? ®r^j ?(T?^5 ^ i 











4*) IsfSfWsf 4421 ©(.=14 C‘if 5 ^^ e 1 
= 2 (<gft<l G^uQtpsI) + 4H© S 1'QC C 114 (7^34*4 

= 2 (©ft? c^u^f) + ©ft? ^ifa^fti x ©w>©i 

4) ~ ©ft? C'^RW'I x ©H>©| 


i SKl^3 e f I 44 ft«r(44 ^44 41s*'©l 5 TT4 fr?4J 4«lli<K4 3, 4 <3 5 C4. ft. 44? 5 do's I 

8 C4. ft. I ?&4 442f©C44 C^RT^F^ <3 WT?©? ftft 4>4 I 

44t?t4 ; ftrsfw? ^ft? frftr 44T2R4 3. 4 « 5 C4, ft. i 

3 2 + 4“ = 5”, ^T? '©ft iS^fD 44Wt^t ft'^'sr m c* s i s oQ<p«n = — x 4 x 3 4^f C4. ft =64 <5 f C4. ft, 

.-, rsmttffo 445f©£44 CWi = 2 x 6 + (3 + 4 + 5) x 8 - 12 + 96 ^ C4. ft = 108 4*f C4. ft. 
<ii4? ^$|4 ©ii4©4 = 6 x 8 44 C4. ft.= 48 44 C4. ft. 

^©44 442iwr4 c^^ki 1 08 C4. ft. ^4? ^rr?r®4 48 44 C4. ft. i 

8. ftl4lft^ (Pyramid) 

<is^t©?4 <3*14 ©14 ft© C4 4K.4 <34? 414 , 4P^© <! 1'$C*il4 2Tt©]4>F5 ft^?T4H 3t4> 

ftf4tft5 4S4 I 

f44tftflS4 ©ft c^c4fwi ^fs? 34 ? 34 ■4psf©«i'st«Tt<3 c4C4>TC4t 44144 ft^s? 4S© 4TC4 i ©c<i 

^ft ?J44 44?, *tFfc*IWTt 4444 t^FfS? ^C4 4 £4 ^[44 ftRltft'S 44t 44 I ?j44 f44lft\5'OT41 *{4^ 

I 4 ^44 C4C41HI 04lft4 f4*j4 4?'C4T5f4 5 C44K4 5 ftt4lftU54 4T4 4E4 t ^4 Rt© '^ft? 

4 44 4f%© ^Rt^T^jR^ 5 f44lftl754 ©to©| <1=11 44 I 

^5£4 "41441 ftt4tftw <1=1 C© 444T54 4*^444 "^44 <344 ©l<lf^© H4fi> 4444 ft^Sf 414! (.<1%© 444St4^ 
4j% I 3^ 44144 ftl4lftc©4 4^=1 4T44H ^l£§> I 



f5r§!gf c<lfta o'j’aq^ (Regular tetrahedron) <rt«T *it 

^ f^rarftre^ 3 + 3 = 6l^*rt^'Q 4-fi> ^rrc^ i ^fsra '8*1? ^rf%\a 

«<1 L<? (.*3 ^?J | 




^) f*fafft(.V!s<J 7 f 5 t2l'St s 1'?1 

— (.**?> <j£] <P«1 + <> ff 1 ^'S <! T®C, p ll^ (/*K£)<fq 

r f^S ' 5 Tf^'S 5 T$'C«Tt 7: r^ 5 R fj^'ST ^T, 

f*ratftr5^ ^r^sf^ra c^w*t = ^fsra c^3t?m + — ( «ft^ x i^irh i S s &Ns f ) 


f^f?rtfTO3 teat h , ^{C5<1 ?m\K r <£R\ (.3*1 1 Wt te^t / ^5% / = V// 2 + r 2 

^f) W?Ta^ = — x '®fi|<] C^Zf?p^ x vaoo'al 

« I 10 <7f. ft. '8«fa v&Hffo ft fclftFS? teat 12 CT. ft. I 

, WWR CTOPT « ^f|a>84 ft«ft <P*t | 


>1^|t(H: ftf^lfttfS? W? r — — OT. ft. = 5 CT. ft. , 





f^tftWsU %WS\ 12 <71. ft. I W54? 

C^^TT^n C25«TR^n = V/i 2 +r 2 = Vl2 2 +5 2 = Vl44 + 25 = Vl69 = 13 OT.ft. 

%[to? Tfsis^l? = 10xl0 + -^(4x 10)x 1 3 <?t. ft.=(lOO + 260) CT. ft. = 360 <?T. ft. 

= I x (l0xl0)xl2^ <71. ft. = 10x10x4 CT.ft. = 400 *TC <7T. R 
ft t^nRslfra ww ww 360 ?*f <tt. ft. w 400 ot. ft. i 


: * i os t ^ i gi c^cs ?>c? *0 ft 5 ) 'S (^) ftf^tft® fti? 5 i 

^ I OlCfrO g COT? i 5fR® 7T5J2POT? fSMjifsi 4??. oiliivs^.l^fa 4? I 


8 i (Right circular cone) 

c??iM Qi'^C'sra >i^c<p| c PTv=ifl 

7 ^ ^ (axis) *TC?f 4 ? 

^ $**isj *$, 

■jfsr^^ft^ C4M4 ?®Tt ^ I 


fk3S, OAC OT3# OA 4? 

CVI4IWRI WT ABC OT^sft^ C4H4 

i 4TOS %ft<W 0 ^C®T, 0 ^ 

COT^? 1 3l? 5 fftt4t c t (Semi- vertical angle) 

^Tt 33f I 

C4 l «C4 3 ^5t OA = h, ^ft3 OC = r W C^TRRt t&5\ AC = 
( 4 ) ?3>»\sW3 0*43) ip®l = — x ^»fta *iftft x C^TtM ^w?-sl 

= — x 2itr x / - nrl ?4-344 
2 

(sf) 3raa| \swd cwi = ?wra cwpfff + 

- nrl + nr 2 = rcr(r + /) ^4444 






af*ta 




(a) armaa = - x at aa ca3ra<a x Swj'st = -nr 2 h aa^a>a t 


[ Wfaataa ft<ft a#5 CJjftc® (TNTtat ^R I ] 


8 I 4af& ?Wf3^fta cataC4<j ^ar 12 (7t. ft. 4a^ afta 4 TPt 1 0 < 7 t. ft. ^ 7 t 4 a c^m^f 

^K>'ci, <i^\sc«i<i <3 ^nj2j'ot«i<j ca^aa 4a$. vsriaaa ftcfa ^ | 


aatata : afta aTTata r = — <7t. ft.= 5 (71 ft 
2 ' * 


C^nrsTf \Sdd®I / - V /? 2 + r 2 = V 12 2 + 5 2 = 13 (7T. ft. 


Wra C^Rraa = nrl = k x 5 x 1 3 = 204.2035 a. (71 . ft. 

(Taataa = Jtr(/ + /')=7t x 5(13 + 5)= 282.7433 a. ( 71 . ft. (arm) 

*rfw^ = ~nrh = jxtt x5 2 x 12 = 314.1593 a. (71. ft. 1 

j 41^: ®ci|f^W 'at ^5RTRI <jj<5^\s call* wiafaa 44lT> aTM a^Efa ata 4a <<^\s>C c 1<j « 

I wraaa fa4a *a 1 


<t 1 c*tt*r^ (Sphere) 

c^ttTtt cwra anaca ata ^ ajRTia F$ftta ea^ta 4a>ara ^faca arras^ ca vh<^ 
^ 4 ta cama aw 1 aft^gf^a ca*g^ c*!Frcaa ca^ i 4$ ^fpRt w ^taa^ ct ata 

^ttc c‘ 5 fr®ic.<P'a a®i 1 cnt^rcaa ca^s aata ^ga ( .4^4$, catarra i 


CQAR (TfHcaa ca^ O, aiPTta 
OA = OB = OC = /- w ca*g cata* / 7 p 
fa^a aaj fata o^i caata area aa ^a ^ata 4 a>ft 
aaaa cataa#^ cia ata {?£/? ^ 5 ft> 

^wt? i <£$ ^sa can p 4a$. arrata pb \ 
' ar^ca pb 44* op aa™aa aata i 

.-. OB 2 = OP 2 + PB 2 

:. PB 2 - OB 2 -OP 2 = r 2 - h 2 

(a) caracaa ^aiTta 0444 «i = 4 Kr 2 a^aa 1 
4 , 

* (a) wraaa = — nr aa444 1 



/ 


(a) h ^ata a^R^a ^a^ a^a aiftta = 4r 2 - h 2 ^a^a 






^st^: ?T *£G<M ftt? XI? ?Jprtf ftft ?>? I ^S?? xi? '*||*J''S*1'3 C?? ?>? 


<t \ 4 OT. ft. ?J1C>M X]?s1t> PlwU (ftft C’TM <!>(.«> ft fifal — (71. ft, ^?F X]?5^ ^gI<H? (ftft'?!'® sf^® 
?>?T 3£®Tf I X? *T1CX><1 ?TPff? ? 4 '® ? 

: ftft ?jrm? = - ct. ft. =2 w.Ri .-. x]? - -71.2 3 =— jt ^rc w.ft. i 

2 3 3 

_ 2 

w ?sf?, ?rrm? = r (? t. ft. i *rr®ft> - <?(. ft. ^i 
2 2 

■ *TfF53 ^rm^f = 7ir 2 X— ?. CT. ft. =— 7tr 2 ?. <?T. ft. I 

3 3 

2 , 32 

lt r^PTT£?, — 7Cr " - — 7t r ~ =16 ?T, r = 4 
.-. *nre??rmt? = 4 <?r. ft. 

'S^l^? c t 'Js I ^TSTR Sbb'o! ftftt Xl^ TW^sft^s xj^ft G X)?>ft!> ftftGf? '’TSTPR 

<sft? g-?? i c^g c?, xiot? 'Snwc^f? ©T5*iT« 1:2:3 

Tpsititf^ : -sj^ ?>f?, ^st g ^ft? ?rmt? h xj?^ r xj?^ i ^mwh ^®i 

G ?Tr 3 Tf? ^TSTFT l .-. h = r 

'©t$.(. e i ^rtTPS5T = —Kr'h = —Hr ??X]?R5 

3 3 


1 3ftC 5 1l e U?»S '»ll?iv!>^ 


1 f 4 

- -71 

2 l 3 


= —nr 3 ^RXi?s?5 ftftGlw? 'srRT'S'T — nr'h -nr' 
3 


1 2 ^12 

.*. ftcft = —7 ir 3 : —nr 3 : Ttr 3 - — : — : 1 - 1 : 2 : 3 

3 3 3 3 

^Ttfeg c t °[ i x;?^ 'aiure ppta cnft $ftj, erg g Sb t>v®i 10, 8 g 5-^ ct. ft. t xr$ 


sfftra — < 7 f. ft ?>\5©wt cmrm ’©ft gj^s ?>?[ ?rc?? 

2 

?RTifH : (ftft ^srnr^T = 10x8x5- ?. <7f. ft. = 440 ?. CT. ft. 

2 

■5R?? <i>fa, ©ft? ^v^Tt — n 

:. n ^^T? 5 ©ft? WRF®? = n x — n 

3 U 


- ?. CT. ft. 


— ~ 440 ’ •'• 11 = 
D 


440 x 6 


= 840-3 





840 ffr I 

br I 43# ^TSf^S^fsRj C3MHMR 'STRPS^ V ? C^Wf S, «fsR 37 PTR r, ^'E&'sT h 

«9^ ^ a c^T'Q c«r, 

(i) s = — ta — = -- - *r*?* 

cosa sin a 

(ii ) V - -nh 3 tan : a - — — — 

3 3 tana 

’T^TRH : “TOR fRSS, <.<>HO<H *i»«l OA = h. C3>«T!W! AC = / , ^sfsR RfPTf3 OC = r 4R?. 

£OAC = a . 

C^eilC^f 'S6t>"’®| / = yjhr + /•- . 

fei3 ^0® CT, tana = — ; .*. r = /?tana ?T, h - — - — = rcota 

h tana 

(i)S = nrl = Kryjh 2 + h 2 tan' a = Krh\\ + tan 2 a = nr h\ sec 2 a 

_ , Ttr 7tr : cosa Tir' ✓ 

= 7tr/)seca = — — rcota = . = 

cosa cosa sina sina 

(// ) V = ^Ttr'/? = - it (/? tana )7? = --jt/? 1 tan 2 a 
3 3 ' 3 

1 ( r V , 7t/- 3 

= — tt j taira= — - — 'SRvfi^ i 

3 vtanaj 3 tana 

<£ i cm* V W4S (Compound solid) 

aoa i 

C*ftf^R> a*R^3 <K?R# '5‘rt$^ c f : 

(i) 43# WsRR \57iR3 Tffpf 133 # vfT^f fefww?! C^IWI 43# >rsrR $3 \sR 

- 'G’R fsFS??# '<5 >110=1 43# *jr]<|$ ^ | 

(A) 4<J# fersrwa ^SJ -2 43# ^p3«Tt3R a#T5J 43 ° bWS«l3#C<> feRiOVg ’S’R R> 1 T 0=1 43# 
CTtf^Rs 3*Rg 33 | 

(vO) 43# cni^T{.<P<l 3TPn3 « 43# ^STfg^RS WHW'I ^Rf 3IPH3 33 R 43 ?. (RR 3 #C 4 

C3MT3R 'G’R 3TO1 43# 33R *R3^f Tp. 33 j 

( 8 ) ^f^ir^PP 2 43# TTSR'^ffsR f>#R}K3a 33^3 ^tf£h5 Wl RO* 

TO 1 

^4l- , O v b , , £tb'®s! 9 lf*T'® - i o'i. 









ftftg 

ij^ ^rf tj^cs^ ^jf*«s wi* *wroi f#5^ ar^rew Mft<p to® Mfl ^<n ^ra i 
■^j^FTt's c*fff*fa *fws i ^rmtsi S*RRi*hs w?ra Ml ^<n i 

I ^sf: csprit acair<p ^ c^fp m* <s ~$m <t c f*Ti ft^s i ^ M? ^^^5 iww « I 
| •■3nwi? falnra t ___ 

Mttc<h s> i 4 ^$ Mir 1 5 c*. ft. i ftftreTs wta stph* 3 <? t. ft. ^ 1 , 

T T^5j'0(. lf i'3 'Q ^n?J ’'£*■( ftH <5FI | 

mm 7^4 Mft 15 CT. ft. ! C*TC£$ ■'J? sm ^IcWPTffosl. C*R^> $3RT 

P#f^t? *\<f*4 ^^*13 Ml J /z = 15-(3 + 3) = 9 OT. ft. 1 

^5<r? ^TO^I? (WOT 

- ^ oisM c^sr**! + wMMj ■* T ?r t ra cw®i 

= 2xlx4ro* i 2 + 2307 = 4rc(3) 2 + 2itx3x9 [v r=3 OT. ft. 1 
= 90 ti - 282.74 34 <?T. ft. («fT5T) 

mWl frlffol glttrs3 = 2 x"U~jo- j +nr z h- ~'K(3) ! + rc(3)f x9 = Win =367.57 ^CT.ft. 1 

i l jg^ ^SfjWPP'T? *H4g3 frMf R (?T.ft., £T? 4 C^f.ft 4*S.fcBF5T 3 OT.ft. *73 ^ 3>4 3*5? 

3>. V89 Gift. <. 25 Gift 

3. 25\ / 2 GT.ft *. 50 Gift 

c* ; /^stpH ^rsr^ft fe^TSf? ftg w«ri Ml) 4 Gf.ft. w 3 GT.ft 1 feFgal&cs <[^53 
3Ts<f FfftW £373173- 

i ^ 33*1 *H<!-sf5 3 )<p^> gpffp ^ 7 ^ 

jj v^ra^fB 31 ^ Trsr^^ft^ ^t3 

Hi ^vfrr «ft? (.‘spidV*! 573 9 7x 34 dft 1 




StbVDSI 


GTO3 <RR7f$ 

i *i. ji 

**• i g iii si. j] vg jjj 

fttp WH 'BJIWIW O G 8 W '2^ VfJ'Q: 

2 OT.ft. -4<f>ii> c*n*res ’onspf^ ^ ^<pf6 ftfera TOfs? m : 

O i fwr^ I'W w? 

<P. 2j'i 5 R CT.ft. «j. 4 tt sr {R.ft. 

’t. 6n ^R (R.ft. sj. sr CT'.fsf. 

8 i f^rferaf^ ■5 f ^^5 wz>? 


'ip. 

5f. 


~ sr c*r.1^r. 


3 

— SR (R.ft. 
3 


*f. 
si . 


ftcp W«U? fsfoc'i <2 « SK^^vSftifj'G: 


— ’SR CR.ft. 
3 

3ti 

SR OT.ft. 

3 


6 CR.ft. ^TRfafftil 4^ *ilT< s*$R C*TMTO ’tftfOi 3 CR.ft. WRl^faRt 4«pfc 
ftlfftsiS SRT i^TT i 
<? i ts'ijf tSflireEiflfcf ^s? 

4 OT. fa. “ 1 , 6 <R. ft. 

? 1. 8 CR. ft. si. 1 2 CR. ft 

^ i 1ftft&i<lfD<T 0^>SC«1*3 W5 <f?f r^.ft. ? 


247T *i. 42^ 

* f - 72 tc sr. 9671 


Q * 1 £r4i. ^ « ^sr swnapCT ]6 ft., 12 ft. « 4.5 ft. i m 

C^R 5 *!, <££<# »£]<f” ^SfRvsU ftcfg <jR i 

v i «ft?t «*rsr 2.5 ft. « 1.0 ft. srsftftfg (^nsrefto <#sn*i) wnrsm? 

^RTTifTra? tost 0.4 ft$H TOi. 4? » 4<?? WGJwffa WT3 C«F3RWT ft«ft iR ( 

* 1 wtr-r srrrj* raw: 5 <R. ft., 4 CR. ft. g 3 <r. ft. ^ 4 ? ^4? rto 

SRT«P<J ^3[TR f^cfjj sp^f ] 

>0 ! 70 Wi TOR sri -rn*i 4’<pft C$n7§*[ fofcf iRre to sro gtto SRI 4.25 <r4ftfr<i 
C*W vg 13.6 SRft^H *RT^R TO ! sr# 3.4 ftSR *Rf TO, 49 Sf$ <3 ^sl <J>^ to? 
ii i 4^ R^g-^ft^ c^rc<-ri §ht 51 8 <r. ft. ’sft? 6 (ft. ft. toi, <3 

^SJTTRR ft4?f ^5? ■ 

li. I 4^6 'H'3'a®fl<p wwa t®®t 24 CT. S. JTO !5mR>a 1232 ^ OT. ft. i <45 WIH ^s? 
i® I (WOT &SOT5 W4 Wj 5 Q> I. ft. 45C 3.5 OT. ft. I <4OT ^S? 51(?5 

csn?tiR ct srru ^?i, 4 ? '^n?nr-7 ft*# ^3 1 
i8 ! 6 CR. ft. ^JRT4ftf*lS <4^ C^fiTOi! G ft<?f m \ 



j>G- 1 6, 8, r ot. fsr. 3jpitTO# fTOr> 3#3 «h 33 3%3 9 C3. ft. wrftftftf? 43# <*$>** 
C31TO *tft c T® 3Rtf TOT 1 r 313 ft°ft 3*3 ! 

^ I 43# 4{*ti CTO3 C31TO3 31^13 3113 13 C3. ft. 43? CTO3 C33 2 C3. ft. I 4f CTO3* 313^5 
C®TRI ftc3 43# ftC3T> C31335 ftoft 331 TOTl I 43 3J13 3>4 5C<? 

4 C3. ft. 3J131C33 43# ftC3$ CTOTO TOs 5 C3. ft <fTOt3lTO^ G 33«fc3 <J?F 43# 
#f«Tt CTO3 3 S5s 33t TOI i ftfft CTO3# 33s 

itr I 43# CTO3 ftt# 3T!3ft 6 C3. ft I 4? CTO C3C3* 8 C3. ft. Ml G 6 C3. ft. 3J1C33 

TO$ ftt# ftfTOf3 Gf5S TO 3TC3 ? 

iS> l ^2 C3. ft. TOTt^ftf# 43# CTO^ 4l3>fs3 33 43# 3335 ^lffs3 3TC3? U<P'»fl3 4# 313 I 

K 

3l3#3 ^ftw Gf??*i3 TO®3 ftcft 353 i 

5.0 l 13 C3. ft. 3J131TO# 43# C31TO3 C3^ C3C3* 12 C3. ft. *j33tt C3TO1 ft*[3 331 fM 3TTC33 
\q 33 «T3 33S3 CTO3#C3 C53 3>C3 I tofjj s«#3 (/^4*M ft«ft 3*3 ! 

^ I 43# t> 1 <M | 3 ? P 33Ck 3tt^3 3l^C33 Ml G «T? 33Kg*3 1 .6 ft. G 1.2 ft., to'&l 0.8 ft. 43? 
43 3# 3 C3. ft. ^ I 313#3 C^sC3 3 TO13 CW3 33S? «|ft 3’ff#13 14.44 Hm ftTO 
3IC333 C®«3 3? 3 S 3C'5 ^5 335 5C3? 

55. 1 120 ft. Ml G 90 ft. (3ftsf(3) TOTOI3 3131C33 5Sft^ 2 ft. to G 25 C3. ft. *& 

2H fft ftTO 3*3CS 25 C3. ft. Ml 12.5 C3. ft. ^ 43? 8 C3. ft. C33ftftf§ 33sTO1 ^ TO3? 

50 | 43# 4 1 3^> '1 3 I3 33353 (Ml G 2R/?3 GJ5J3T® 4 ; 3 43? 43 4l3^*1 2304 33 C3. ft i 
3 <C3R?f# fl3 10 TOf fTOC3 & 353 1 S3'!3 ft3l3 TO 9 ! 1920 1*13*1 335 TO, ^ 353 
3HTSt3l ft*f?I 353 ! 

58 I 33^igft<£ C^R35 TOTC33 43# ^3 7.5 ft5T3 I 4t. v£T| 3131 2000 3^fftft3 wft ft<K.® 

TOc^t #1 < #3T«i 3TOSR *n»tw? 

5ff I 4^ 33 3^13* 13 33teW3 31^3 Mf 33747^1 6 C3. ft. « 8 <7f. ft. 43? ^33 f^# 31^3 

Ml 1 2.5 C3. ft. I ftf^n#3 33£^5C33 WF 1 « ^13^53 ft^3 3*3 I 
5'!? I 4 C3. ft. 31^# 4^ ^33 3^^ 13*13 ftmC33 ^5^1 5 C3. ft. I tm TOWT3 CW3 « 

C33 3*3 I 

5S I 6 C3. ft. 3l5ftf*f§ 7j33 35^513 ^233 4 <pH> ftf3lftC'53 SCO's! 10 C3. ft. I 5513 

335}^CT3 C3 9 43 > ®1 'G '5fT?Ts3 ft*ft 3*3 I 

5b- i 43#^33 5^5TO3 3tC3?Ml 8 C3. ft. 5C*T, ?513 TO^13 C*^43M « ft^ft 3*3 I 

5J?> l 43# 51TO3 ftt53 ^?*t 3 ft. Ml TOTO13 3335 G ^3C33 ^?*1 ^33 ITOftS ! ft{3tftT?53 
^ft3 31^3 Ml 2 ft. 43? tost 3 ft. TO ^TTOfthl TOWT3 C^3TO G TOS3 ft'ft 3*3 I 
go 1 25 ft. Mi g 1 8 ft. srsftf*^ ^ft? G33 TOM CTO31 C3?TO3 tost 5 ft. 1 

ajftsft mi3 Gf5 14ft. TOl G3l333l^3 GrRTS 7 ! ft*ft ^3 I 



f&cara f^cf^ ^ , 

cm* ^ *>[ fs^^, f^, ^ j 

^f, 4? ^TSJSJ\s(.»i<j C*M*M ^rr?R?5T fsf^J ^ I 

041 ^ c^Hffe *t<p 8w 8 Sfera a*, ^ aum 50 Wra 

'ol^? i^nlcii ^6F»T ft«f?j j 



’WRf 

’r^rrT *r^# to «nt% i OT'i 4 TOT ?tto? ^'pt 

r^rr ^ <p^ to ^rictor to? >RgHR c?f*t, «n < m^Ff wsnan yfe ni'Q’m^ 
C^f*t, ^fl ^S?rra RSKRi <ER t'STIi? i ’spfft CTOR! TO? R3 r CTO ^ ^iTOit. t<M«i 
^rpi<rf 3 -reRR Ei to *ito «*f?t TOnR ?%? wi ?r ^ c#f TO f^ro 

TO | foi c^JM RRiTO^ TO f?FS TO Rt I ^*TO TO?t C?TO! *T&T? R^TOl? TOfTO 5 TO 

fn«fc?T3 f?f%*J <£)??, r|<v?I £W!<^T RR'lRS ?R uq?;, f?f%'$ TOR, 'SR?J? ^Jt^-TT 'S R'g'RI TOR TOR 
*ff?? ! 

'sr^Plwf* !^T%t- 

> wh tor toto to? i 

> ^pRf^R l%f%^ ^roc?? R3KR fR%® TOR, tos? Tor « rtoj TOr TOr tocs rto i 

> 4^# TOR? ^r|< ;| ^ TOC*! >TCSHJ TOTTO TOr TO - ^ TOC? i 

> TOR? TOc*! R5T?R fTO? wc r i“ ?TO > 

?” 5^j<j^pg >!i*5j 'S <Tf®?f%fe? s WIT!? RRTO "TOIC? i 


i 8 i jret^^w^s%*tCT?t««ra c tt 

frf? RftTO (Random Experiment) 

?*R C?R*fl TOhR? Rgt?7 TOR *RRR W.? (tm TO! RC?> iW TOfa?ft>C/s C?RR ^TOf f?f?§ CfrTO 
^ TpRjR TOC? <51 fRw TO ?®TT TO R, 4C?* ftf? ?C*! i CTO 4?^>! 1ST fTOF? ’tftTO 
?itoi totto (H, T) to, X R ^srrsRn wc^t c^ wrfa tw ^gTO I tokto ^ cro TOc? 

Rf ^TTOl fpf %vs TO RTC® TO? R I R5TO ^Eff f*w*f TON? £??>; (R? TON? i 

v^Rt (Event) : CRIER ^ 1)^*1? <ff ^TTOPTO ?iPTT TO! 1 ^<P^f Wi , 

fro^’f «rfi^nj 's’ «rf'3¥i t toi? cwts >i?^m ^th's ^Tf i 


JR* ?^r#f (Equally Likely Events) 

c?toi ’tlt^i - ? v^rt'ST^fi ^rt ^mr ^wr , 3 i^ ?f^ 4 ?>f 5 c^ra c?f*! ?i ?ra ^t?t rt 

^TO ^PR^KJ TO1 i (^T5R ^¥Sl '^gl C&5 <51 (^1 ^TPIT? R^TR RSfR i 

c^s 'srprt o cfr? rSri rsp^ri i 

TO^f? f?fs^ <H>*<r?1^ (Mutually Exclusive Events) 

C?TOI r 5 RI "SRf 5 i "SRI R 5 Rt«I« i !T Rt R 5 rs ^TRR TO! R^RT'S^’llw 

TO*?? m ® R^ft TO! t CTO, 4 < 1 ^T fR?C^ -g^T fTO^*? TOt^f C ^5 ^rPTT RT C^! ^TIRT 1 5 ^ t?fi^ 







R$Ri I C^s oTfTF^f cU^f ^JPi^\i> *ft?3t Rf [ n 53T?T<T i^i 'iMl>lC <r 1 C^S ’SftR'Ca ’’ITCsJ Rf I ‘5P4H C^5 'Q C5®T 

iiW'i *iZ$ wr i 

* ^^TpeTf^ (Favourable Outcomes) 

CRRtR ' 5 ’ift 7 3qn ^Wf RTpR ■ 3 ?°P^? WI¥Ti^ ^ RTpH RtfR i C?P£R, 

rrcr f^sfivs r^r s-grr wRR 315 i 


(Sample Space) ^ '4^*1 1 1^ (Sample Point) 

C^TCRI <Rr *f#hFR RRR iRR ’jt^S CR&t^ 'HV^CSM Rtf?[ i i£|^ sgl 4»<K.ei ij^ft; 

3^r<fT ^tsrt rri wt (H) 'g c^i (i) , s whi ^ <#^<13 <?r^ -rfm 

^ttsrt? *nf?r s - {H, t; i &s» s = ‘H, tj. rr rri tp 

9 sjgt Irtsf* RRf 7^\ ! vst^T ^ S = {HH, HT, TH. TT}. 

r^rtcwrj aifeft ^rrtrr 3 »mi»k*m r^ri 1 %r rot i i£i^bt Tjgt iR^rra fare*! ntr^Hi rsjrtc^ s -• 

{ H, T) W ^’IHR H, T sn^s^t ^ ^rsBt Rspn tRR i 


^8 ^ ^S#f%5? R^t<Hl 

^RTSR't i I R?R <pfg ir-ep^l fw?rc^ WI ^?n Xl^Tf ! 5 '3TPTR R^RPT ^5? 

i ^Rl^tR : jQWi Wl fat^ 59 ! <1^0* R^RT RwfRpeTSOTT : ]. 2. 3, 4, 5, 6 1 WWffS 
^WTROTSOTT RR^RT ~5J7< i of?iK (l^T^TC^TT *M|Wf cTPfl? R^RRt RRR ! C*|f.<fr | C*l 1 4Rs5t 

T&m ^srpTT? >kssI<R Wa^^t? eg^sm i tjssu 5 ^tptr >i&i<ri -- i ^tpr? d)^ 3 P( 5) - - i)«n^f 


^FIRRR ^ l >4RT>1 wt fROTW C&F? ^s^T 1 SJTRR R^RRT w? 


RRRfa : fROTROT : 1. 2, 3. 4, 5, 6. ^TtR RSRJ 2, 4. 6 3it> C'Sff'S 

r?*ft! i va^ (,wiw ! <ii^t ^rt>n3 co?F5 Tf^frt ^ c^r® ^s. 1 ^ wfwf 3 §r 1 


\ >_ 3 ^5 

(2J^f W^l-Sl^rr W!tgpj ^1? CiSn5 5t^ ^ _ 1 • ptCSflBSR’W) = — 

6 ' " 6 ' 

’srcpi 4af^ <rh *m -. 


^J^TT4 ^fgPRt — 


^3* ’<jG R3 o,m<^;s ^■ac^jjse^ 
^TStSf ^4!^! 7f^nF8| 


C^n^i ^fr. c \ C<PlWt ^Tf ■sftj'p vai^ei tjSoTP(55? >|<pi“ ^Tf n(W >(^Nj ^n5«|<(5j ) ^5 


*itla 1 


C<PRP! o|^«1 PP *RJ '5TI R^RR?! RR *Rj I v3)R r^r TpRfTPIR<I 

RR n ^5 ; Rg'RRR RTR 1 53 I 4 WM R^RRR RR 0 | RT.Rf VTUT- ■ 





fifire ^rf ; c<j>kri nfNrc w f^rt%^ ^iRi ^ i f^vs ^n<i cro 

^tr i i c^tsr, T 5fT ? rrft^i«i ^ *$ f^ 5 l. ^srnsf ^ 9 ff*Ri 

Tf^i^ri'G i . c^rra <R«ft ?m r 4? -*vgm\ 1 . 

^ <#ro h ^piri t ^fpn? m<4\* i . wi l^w v i ’iftera c®frs faceris? 

TF^tT! ^STPTf? TERR'S 1 . •^'©t^ra faf“R5 ^TCRl | 

^^^<1 : c^KR! ’tfh^lTE CT *nRl ^KRT *Tt 9 fRT3 R 'SPT^f *iThI <tf?\ \ ***\$<i 

7R ^TSR ^ ^ I 

(^SfTf ^rf5tj^t<pffff ?pf *ft%5f f^S ^£3 «j9Rt pR ^ 64 ^5RS 3JR? dR >1^1<Ht ^RJ I C'Sijfr ?TR3 ^ 

(R^t wx 4 <j ^gr^r« t c^r!t> «tw ^ 7 ^ptt? ^gRR'a i 3c«j<pfr 

RiRft ^’'g? 1 

^rt^i c t s 

' Sm ^ ?( c t © i ^n?nr® 4^1 rpi, 5^1 rri <3 6^1 ^K®rf ^ 1 (Rwrr ?®j <RTfl ^n 1 <wf£ 

(i)=TR (ii) *t!WI 'G (iii) <p|o«il ‘Na? 

rr^r ; sr^rt© < 3 $ ^r^R 4 + 5 + 6 = 1 5$ 

(Rwrr <4<p^t (Rrn ^s*r 1 5f^ (Rc^nRt i ^iiR ^rsj ^tsrt v»»ti<p < n =15. 


(j) *jf?j cfff«f| ^3TTT?f ^iRt R i eJC s 1C^ (RiT> 4^ 'STR^ I (R73RR1 *11*1 ^ 

l aj«sR-®ll»! <W<\ ^^=1 *f >e l!*f“ <r t = 4. 

^TR <5C 5 i , a <P e il^P c i _ 4 
• ■ P ^ ?m ^T^RT ^TPR 7J 

(ii) ^ 5 # TTfPff Wf W qf? t (PR^$ ^Ic.elt'® 5^ ^ vm 4HZ ^3^1 

-3TR1 ^1 RfR WTPf 1 ^ 5. 



(iii) ‘3 7 F t1i> B *if?N ^RTs C^ 6^1 W 4W?f . C*tW ^ 

i ^s?tr ^n 6. 



2 

5 * 



: 

2> I 435f& fSfatfT* wi 3RT '^eTf. f3J|f*iftp5 3gI3HI^£3T C33 3R: 

(i) 4 ^TRi (ii) %ef^ R?*tn ^fl (iii) 4 3j«r3f 4 4? C3f*l R?*m ^rpfl 
(v) 5 43 3R 3?s}fl ^Pf! 

^ I 43>1t SIWW 43^ 33S33 6 f& 3>tWI, 5ft> *TR, 8 f& RfR 5f1t4*1 3JTC5 i 5^ ^5 3!3i$5 

(^r4'flc<] 1*r!F3 3RT mil i Wlfo* W/fafij-fi) «Tf«T (ljJW'Tf (iii) $*R (iv) 3 TPi| 33 -- 

1343 3R i 


J8-8 

^ 3&1<3| ft c fel ^TR^'^^Tl R3Rs»R7 m® 33 : 313 C3 33 k1 i^KSI 333^131 

31 i nsr<4i3 3?w<i 'sj^st i%| 3331 wt 373 r < ^333 or^i^r *ffr5K ? f 

mi w$? ^ft ^313 g^f<Ri 30%. f^FN ^53 w grf^rs wft ^guh 3*51331 40%. 4f*i3i 343 

3R«inR;*t3 Sift ^'9313 >I$1<H! 60%. 433 RpsftT® <33* '53 WafcvjR ^f^rji^lTK 3fr5 43? 4*1? 
j i'sh^!<i 334t i 

SRI 3T3> 43>t>1 ^gt 1000 3T3 MC*^^ 33|3 523 313 C5*5 ■3!<331 C33 I 4 C^tU Cm&~3 'Sr^gf^RS '■| c p7?^[y| 
£ 1W0 ~ 0 523 1 ^ ^ 2000 313 faw*r ms 1030 3T3 c^s ■'STTCR I «imi 2000 31C33 

37.31 H 4? , t c R? , «fji ----- = o • 5 1 5 i 43H Tj-pfj C4 gfhirfj ^r^r*, xr#m 

2000 ’ 

C*W*i (*ffN i lfi> W£#f 313 3RT 3TC3) ^rfcgf^F 3 c Pl^3Tf<{ 3Rf& 433 4335 3?3T3 3>T5T35*1l 5<R xfi^ 
'«35fl^ 43313 33RR C5 } 5 ^rPTT<I 3£!<K 5jR I 4t3>t ^3 jPafe<fr 3§|3vrr RH ^ ; 

^ l rt53 e t 8 I 333 (M^ *ff'831 f3C3fi> ^=rft 'SittPT TJ133 *1513 21 133 3 ft 57335 | tg^-^ 

85 ^1% X93t3 <R5 ? 

* ' 3 Rt3H : ^«T!^ RPI 3 1 f*R 43?. 3TC3 2 1 133 l 43sfg3 ^ft 

~>\ 7] 

3^133! ~ i ^43 8 ®pTl^ 3ft ^'S3|3 3^1331 — . 

31 31 

<t 1 (33T3I 4^ft f^fifg 4®Tf<PT3 ^f3T.3 C3*IT C33 65 ^ £}33 311^ 40 SR Cc[T33 333^i. 45 
$R er-xpi, 52 W\ 31^1 3^ i 4^3 33J ^5 435®?HC4 ^r3«17:3 f33P53 <F3fr3 ^31^3 
3f353T 3^53 43 3^1331 Wu? |%f3 fifSR ^31 31^53 3f 43 3^|33|'9 W? 

> 331 SIR : 43T3 3f3Rsi 31^3 C3T6 (65 4 40 + 45 + 52) = 202 SR i 
^(^3 3fe33 3I?5'3 52 ^"3 ( 


W&- ^ , $ eb~53 ^E- i>3- i o3 




vSt&\£>3 




52 

> r 431t 41!'«3 9 |fii|<M ’IvSf'S 4fci<H[ . 

‘ ' 202 

^nM 3&41 *7753 65 i 543R sf^fsi 'STRUTT *ltappr *1T53 31 (202 - 65) = 1 37 W3 i 


.-. aforsr wtcsrr *K3p? 3i 43 4«i«wi = 


137 
202 ’ 


41^ : 

44 fi> (tnt && C4iwt 44 fwffawui ysj <n^ 284 ^3 106 '®t3 ^14 

tfsWT, 253 ^3 ^I3j ^rNwn^, 169 ^ ^13 ^ *«k.s i 43*^3 fri'<«lW 

pH i fc v s 43iM wrIt? 33T®ftwrc33 ^3 3i 43 3^1331 44? 

is <t Tree 

? mi $ 4?rt C4it3i *rffara >i^mj 4=114=1 'swi f3E3 ct <743 ftsfa 474 35*11 <744 3w i 4^34 

3§}4T3 ^4rW3 4413 C3*t 45 ^3 l 433' (W 354 f4«| 3331 431 <3 ^T[ <743 $sl3 4?Tt *i»l$l 
433f4 ^ ^<3313 ^RHhS 3R4 i fflCW 'ailsRH 3«h3l tree (probability tree) 43 *iKtwJ 
H 53 1 1743 74f3 3*375 3lf3 'S f3%jgf ^W|< )iOT« C33 3*375 “3113 I 

(Sh I’ W I 37* 4f3 t ^ f33733* tgggt 4431W 44313 431 37T I 3^31 <743^ frsf3 3*375 

^C3 | 333 ^gni H 2)3?. 5513 T 3*1313 3ST331 f3<f3 43 I 

33t*fl3 : '551 fsiCTN *lfl*4lC3S tj$ 3H %3£3 f3C3TT3l 3*31 313 I 333 311*3 44^1 551 137^4 2^ 

W f 4g f H 4)331 T 4!>I7£ ^ffC3 ! twl3 4)<1? 551 f374 ! 1'S 2 $ 4*1 1 4=1 H 3431 T 3l37i> *373 I 
4lt ^H^'T3 C31T> 43T43T4 Probability tree 43 3K171J %p»R3 (3*1177 ^3: 



3^13j 3^31 HH, HT, TH, TT. 

4WT 3331 (742^ ^3 *HH, HT, TH, TT}. 431E3 3^31 14^3 3?*U1 4 43? 3^31 f453 ^P33 

3§1331 1 I 4ft £133 3513 H « faffa 3513 T 41313 3§133t ^C3 P(HT) = — . 

4 4 

IgVjfc l H H | 371 4f3 f43^ 55I 44313 f3C4“3 431 3OT1 1 %3 551 443H3 44313 f3C4*3 431 

273, Probability tree f)4f3 33^1 3^31 C42Ji^ (331^8 1 4| ^C4 ^TU53 3^31^^313 3^T3^ t^c{3 43 > 




(i) CO«=1 (ii) C^5 (iij) ^■ p fW *n>a^ ^ , 


mm : am ^gr fcw!k<P %5fw ft^Ri w w s# «iw'2fc i*rm h wtt t ^srmre 

^ i OTfij ^eif^qc^ Probabilty tree *JT?f : 


Wl C^ajfr ^ : [HHH, HHT, HTH, 
HIT, THH, THT, TTH. TTT} 

c*n$ ^pn 8f& w 4W9 c^n^TRf 

*i5>il X|l? J<T — 

8 

(i) ifRpf^ d>ST ^ff'Q^TRl ^<£=1 ^TS'CSTt [THH, 
HHT, HTH} = 3ft 

3 

.'. P(1T) = - (C?^rr £f%jt s^pr f^ja 
8 

— ) 

8 

(ii) 0^5 (H) *1T'3ST? *iq*\ ^5Tt {HHH} 

.'. P(HHH) = - . 

8 



(iii) 1 T *tb3¥T? T^Tf’Qt^rf {HHT, 

.*. P[^W IT] = ~ 

tr | 4 ?>{t> <3 ^ 5 t ig^Ri 

*F?rt | Probability tree M? ^ 

^ f®T*t I 

^Rt*^ : W1 ■'S 4?# '551 ^ f^ i c<f. 

^ *rt*t Rc>ic<5 j £f«T5t iHC^e ^f 

6fi> ^*11^*1 { 1 . 2, 3, 4, 5, 6} RP1C <i> ■'fttS I f^fhl 
2fi> {H T} ^srfTftvs 

^ l ^ ’fft^rn <?nt> WfP^TC^ Probability 
tree 4? *^ic<o fHj)>»iw cw^rr^rr ttc?: 

'^Iwi c^gj^ ^p[ : {1H, IT, 2H, 2T, 3H, 
3T,4H,4T, 5H, 5T, 6H, 6T} 

CSTfS^FTtf^x 12fl» I 


HTH, THH, HTT, TTH, TTT) = 7 ft 







5 « h * p(5tn = - 1 - 

12 

1 iiwsf ^ t>m to ^pHHT to zn^m? ^srri ~ ^ri to ?mifi to 

TjWnRf 1 ! cro^ '^pRR TOT W TO'tTf' to ^1 '*n«3TR W3? Probability tree 

8 

TO^R TO C**IT6 l 



^yt‘R?<f VTOh Probability tree TO 



^s?t? <pRm tot w[ ?jt^r ^ TO*nttre -?n '^'em ^toti 

p to *r, ^sr*rrfr to = -• x - - --- = -— 

__ 5 8 4 0 20 ~ 

: 

i ! Probability tree 4? TOIWJ feRTO sjjjT f-WcR W*T ^TOT ^«W<?t 4R?. vrsjRt c^fS 

^ ! 4*TR to (i) ^gi 3 to WIR*T (ii) TOW 2T (iii) R^SfK5 2T TOR 
•3 t^mT ^ i 

$j_ W « 2fl> w f2w*l Probability tree $st? i 





'=ig%rt 18 


i i wi 3 'Q'^i<j (3pN5? 


1 


1. i 


«f. 


?S. - 
6 

I '• \ 

fro wu c«rc^ (v$) to «rc*pi ^g^'vrt«: 

%r '**\ 12fl>, ?m ^r X6f& ^ Wi <ft 201$ ms i fcwrre t^Br ^ CT'gth i 

^ I 4*t 1$ %T ^'QW3 ?r&J<K <F5? 




«t. 


j_ 

16 

1_ 

8 


*1. 




*T. 


i ^ ^TTOT R *'OTR *WPWT W? 

3 

1 

16 

f=fcjR «sn C«tc^ (fr-fe) ^TSR 2f^f<j ^g? vfi'S: 

Wl ^PTI I 

8 i H WPTRT SfSRSTf <J*a? 

1 ~<^ 

«t. 3 ^ 

<t i 4R vftfjit <n? T mn? wri ^s? 
0 


_L 

12 

4 


48 


2 <rra 
4^ 


*. I 

7 


’t. 




*t. I v. 2 

55^15] ^rf^i'Qirr ^ife?ra ^pnf! ^oi$„ mrot -sn^ ysj 3^^ <fft $cyc% aris 5 
f*R i if *m$ o rmra ^f$ ?n towt w&? 

2 
7 

f ' 1 

S I 301$ l&W'C.'S 1 30 *ffa 3Ff*R5 to cftTIT ms i f$^$sr«T[ WCTMH ftf*tC5T g?5T$ ferB 

cn< I's:^ C*r?n AC«il i (j) c®n^ fii) 5T3 STTTt f^si^j (iii) 8 4<J CR 3 CSI$ (iv) 22 

4 ? C5w vs- ^rercsnwn ^ t 

i ’-a^ 5 n>l1%C'5 5701$ !$c<t>$ sms i 151$ fawcs i ^sRg ffgTCT 

cn<j«ic< ■sw <j<ww4 ^rj cm\ i < Tf'3¥ra ^tsrr 

^5? 

n> i wi ^?rt ^c®t csfrs ^^Tf wn ^rRrr Uvibi ^r^ur -3^1? <rs ? 



bo i c<T i c*Ja<? iRl’ITl? ^irf <R '3\SfW<i 155 f*f^, ^I«|R<P 'Q'Btw^ 386 f*PQ <Rf*t 

■<3^7^ 98 f*r® *Ffl (Tin I 4^ 3^5 <3ftfS f^5 frRvstR ft<m Mlfbv© c<ff»f <3^tT^T?r 

^?f R£i<H| ftft? 

bb l ^ 3R?R «TttPT^ sf|<S ^lr»R 4ft RW 5|Rp<p ^SJT^ ^TR: 


Jaff^R 5 ^7 Witt 


0 

1910 

i 

46 

2 

18 

3 

12 

4 

9 

5 Rt 'SR '3tf*R 

5 


^i^sr 3ji!w?nRs '2'r^oiR f^iw 4 >rc*i 3n^»Hfi>3 iffr ^rt^f ^gR*n ft^? sji^sRf!*? 

4^ ' 5 rf*R s 'Sff^T <j><jf<5 ? 

b^ I chichi ^<^05 ^tc®?^ *r* 7 f^sTR csrf'i^s 4><qi : 


Q3foft3 c \ 

win 

RR^PRR 

b(?H 

%?TR 

<k 

^«fTtvR ?>T$5 t 

b8<vs 

^faPRi 4 *! ftm 

— 

*b<? 


^<T>'SMC < l i f*RlcH <MC«1 <y\ Rift? RR^t'^RR fttTTff^TS i£R ^tgRR ^5? (.^l^fS 

^p*R7 ^TC$i fttR7f®To <43 ^l<Jil 

omft ^’fT'v? ftm franfws *r 4% r^rt ^s? 
b'S I 1# ^JIT 'Q lf^ Wf WUR<i Probability tree t 

b8 I Probability tree RT^TWT ftttR ^<f>fD ^R : 


"531 

^Rj ft*\\ft*\ 

W1 

4ftm ^37 


P(T) = 

^<jr ■ggi 


P(1H) = 

P(HT) - 

f'O'RR "557 f^T^I 


P(HHT) = 

P(2H) = 








i c^i 4 ¥*sr <rtw<j i>m ^ TO*f rf <$w 'W'sm ¥$pwt - ^ ^nfr w w 

9 

. ■*rt'3Tn?! TOPHI — . Probability tree W? ^ (Rt^ Tim ^ W*fr^ (Jpr ¥¥ ^ 

¥T'SM!^1 5.1'S H <r Hl ^tPT ¥T v a¥T¥ TORmI C¥3 ¥*? | C=TRsf^ 3T5f*fTft Qtt*T fesf ypRT ¥T£R ^Tf 
¥]v3¥I¥ '^R^t (RR ¥*¥ I 

**» ! c*w um ?&5 tophi | , rict wi | ^csrh 

rsrr i i tsf^ ?mrfr sus ^mi ¥tcr ^Tmt tophi - ^ $pt w - i 
y 57 

Probability tree <imR <RPI#<J ^Tsrflf afar t 5 ™ RPR ¥T'Q¥PT W i 

^ 1 ^ ^ W ™ toi Iwt **i i (4* "imra f^s l ^°s sn¥f^ f*ro f*m Pto 

C ¥R) 

^ wsKTr<ra ^#¥Cv5 gtRT? fro^ ?>?n ?¥ it^fu L ^nro to<hi ^ C ri 

■stptrj TOH^I ^s?. 

*■ TORj ^>*TR Probability tree t 3^h <P¥ cjRrffr f®ro i 

n. pr*tt'8 ct, '^g# n ¥?*tFJs ¥H ¥$¥T 2" i 



iB'SsTCW 






i — 8 ^ : 

<t i (a) ^ = {3,5,7,9,11,13,15,17,19} 

B = {3,5,7, 1 1 ,1 3,1 7,19} 

(b) C= (3,5,7, 1 1,13.17,19} 

D = {3,5, 7,9, 11,13, 1 5,17, 19} 
i (<?) 8 ( b ) 56 ^ 24 

Hi (a) 12 (b) 21, 21 

vi 7,4 fci 0, 3 >vi*sh its i (a) 4, (b) 6 (c) 28 
i (a) 4 {/>) 6 (c) 28 ^ i (a) 4 (6) 16, 7 (c) 9 

(a) A nB~ {.v : 2 < -v < 3, xeR} 

(b) A n B - {jc : 1 < x < 3, jc e R} 

^8 i (a) A n Z? = (x : 4 < x < 6} 

(/?) A n z/ = (x : 1 < x < 3} 

(<;) A' n B’ ~ \x : x < 4 ^1 x > 6} l {/) 10% (//) 50% 


H i ^ i (a) csm s = ( 1 , 2, 3. 4}, S = {5, 10, 15, 20} 


S- 1 = {(5, 1), (1.0, 2), (15, 3), (20, 4)}, 

(b) S S' 1 WR 

(c) 

5|i(a)<^S= {-3,-2, -1,0, 1,2, 3}, <36? S = {-1,0, 3,8} 

S' 1 = {(8, -3), (3,-2), (0, -1), (-1,0), (0, 1). (3, 2), (8, 3)}, 

(b) S S‘ l (0,1 ), (0,-1 ), (-3,8), (3,8), (-2,3), (2,3) fes to 

(c) 4^-4 <P 

i (a) OTfsr S = {— , 1, — },ca«S= (-2,-1, 0,2} 

2 2 





W 

S-‘ = {(0. - J-). (1, 1). (-1, 1), (2,~), (-2,-j- ), 

(b) (1, 1), W(l, -1),<— S' 1 ^^ 

(C) 

^ i (a) C^STST S = {-3, 1,0, 3}, (3« S= {-3, -1,0, 3} 

S' 1 =S 

(b) S, S' 1 W 

(c) ^Ff^R "T*! 

» I (a) cm S = {2}, C3® S = {1, 2, 3} 

S" 1 = {(1,2), (2,2), (3,2)} 

(b) S Wfl ^ 

(c) W*r*T to 

b - 1 (*) 0, 2, 3 (*) [a] 

(*T) 26 (^) 1 + y 2 

fe I (^) c®rsi F = R, 

(*t) cm F = R, 4^-4^ to 


TF^t-vOb-, 







ii? i (^) F(x+i) = 2x+l, F( — ) — 0 
(**}) 


* 


■to \ (^5) 0(a) = x"-' + ax"' 2 + rtV" 3 + <rV'~ 4 + + a" 1 

(ti) Q(x) = xT a ~ ax""~ + a 2 x"~ 2 - c/V'" 4 + + (-1)" ’a* 1 

<\ | 0(x) = x n ' l ~ax n " 2 + flV“ 3 -aV“ 4 + + 

! (0 {x + l) : (.v + 2)(.v + 3) 
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